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1.0 STUDY AREA (SA) 44. MISSILE TRAINING RANGE 

SA 44 consists of two areas in the northwestern portion of Main Base that were 
identified during the Air Force records search as potential areas of environmen- 
tal concern (ABB Environmental Services, Inc. [ABB-ES], 1995c). These areas are 
the former Matador Missile Training Range, which includes a motor pool facility 
near Buildings 2816 and 2817 (area of environmental concern [AEC]-MB-13), and an 
alleged disposal area for silk screening supplies located near Buildings 2720 and 
2723 (AEC-MB-8). 

This report contains information gathered as a result of site screening 
activities conducted at SA 44. In October of 1997, after the review of site 
screening results, the Orlando Partnering Team (OPT) concluded that the site 
required no further action under the Installation Restoration program. 

1.1 SA 44, BACKGROUND AND CONDITIONS. This section includes a brief background 
summary for the two locations included in SA 44. Additional details can be found 
in the Air Force Records Search Technical Memorandum (ABB-ES, 1995c). 

1.1.1 Former Missile Training Range The former Matador Missile Training Range 
is located in the northwestern portion of Main Base, between Decatur Avenue and 
Farragut Avenue (Figure 1). The range includes existing Buildings 2816 and 2817, 
as well as three former buildings, 2818, 2821, and 2822, and an alleged motor 
pool compound (Figure 2). An irrigation well is also located within this area. 
The current operational status of the pump is undetermined, although water has 
been observed leaking from the casing. One objective of site screening 
activities in this area was to evaluate potential releases to the environment due 
to past use, storage, or disposal of oil or hazardous materials in the Missile 
Training Range. 

The area to be investigated as SA 44 is adjacent to SA 3, which was investigated 
as part of the Group I site screening program. During site screening activities 
at SA 3, tetrachloroethene (PCE) was detected in groundwater in monitoring wells 
OLD-03-OlA and OLD-03-04A at concentrations of 9 and 12 micrograms per liter 
b%/J) I respectively (Figure 2). Subsequent samples from these two monitoring 
wells have indicated significantly reduced concentrations of PCE (ABB-ES, 1'397). 
These concentrations exceed the Florida Department of Environmental Protection 
(FDEP) maximum contaminant level (MCL) of 3 pg/R. In addition, soil gas survey 
results indicated the presence of PCE and benzene, toluene, ethylbenzene, and 
xylenes (BTEX) over much of SA 3 (refer to Site Screening Report, Groups I and 
II Study Areas [ABB-ES, 1995e] for additional information). 

Based on the presence of PCE in groundwater at SA 3 and the assumption that the 
hydraulic gradient in the area is to the northeast (toward Lake Spier and Lake 
Baldwin), the second objective of site screening activities at the Missile 
Training Range was to evaluate the extent of PCE in groundwater adjacent to SA 

1.1.2 Alleged Silk Screeniw Disposal Area According to a source interviewed 
during the Air Force records search (ABB-ES, 1995c), waste materials from a 
graphic arts shop were buried in what is now a grassy field located north of 1. " 
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Building 2723 and south of Building 2720 (Figure 2). The former graphic arts 
building was located approximately where the basketball court is now, and when /""a 

the building was demolished and the department moved, excess materials and waste 
were disposed of in the vicinity of the demolition. These buried materials may 
have included products containing xylenes, microthinners, inks, pigments, and 
paint sludge. The potential environmental concern at this location is the impact 
of these materials on soil and groundwater quality. 

1.2 SA 44, INVESTIGATION SUMMARY. Site screening activities at SA 44 included 
the following: 

. an initial groundwater sampling and field screening investigation, a 
cone penetrometer test (CPT) survey, and the installation of six soil 
borings completed as monitoring wells after data evaluation at the 
Missile Training Range; 

. installation of six piezometers to evaluate an anomalous groundwater 
mound in the north-central portion of the Missile Training Range; 

. completion of two additional monitoring wells in the vicinity of 
chlorinated solvent detections during the field screening investigation 
at the Missile Training Range; 

. a geophysical survey followed by completion of two soil borings with 
monitoring wells at the Alleged Silk Screening Disposal Area; and 

. a limited test pitting program in the vicinity of two geophysical 
anomalies at the Alleged Silk Screening Disposal Area. 

Groundwater samples were collected at 83 locations using direct push technology 
(DPT) (e.g., TerraProbe# or CPT) and were submitted for field screening analysis 
of volatile organic compounds (VOCs) by field gas chromatograph (GC). Subsurface 
soil and groundwater samples were collected (one sample from each medium) from 
six of the eight soil borings and all eight monitoring wells. Groundwater 
samples from all monitoring wells were obtained using low-flow sampling. Samples 
were submitted for laboratory analysis to evaluate whether or not site activities 
have affected soil or groundwater. Samples were analyzed for full suite 
Contract Laboratory program (CLP) target compound list (TCL) and target analyte 
list (TAL) analyses in accordance with U.S. Environmental Protection Agency 
(USEPA) Level IV data quality objectives. 

A more detailed description of investigation activities is presented below for 
each of the two areas comprising SA 44. 

1.2.1 Missile Training Range Investigation activities in the Missile Training 
Range area were conducted in three phases to help focus subsequent sampling and 
analysis efforts. 

1.2.1.1 Shallow Groundwater Screening The first phase of the investigation 
included the collection of shallow groundwater samples (approximately 11 to 16 
feet below land surface [bls]) using the TerraProbeY. A grid 600 feet long by 
600 feet wide was established over the area of investigation with sampling 
locations on lOO-foot centers. Some sample locations were modified slightly in 
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the field due to the presence of utilities or cultural features. A total of 58 
samples were collected in this phase of the investigation (Figure 3). 
Groundwater samples collected from each of these locations were analyzed for VOCs 
with a field GC. Specific compounds included PCE, trichloroethene (TCE), and 
BTEX. Field screening results (including field duplicates) are summarized in 
Table A-l in Appendix A. 

1.2.1.2 Deep Groundwater Screening and CPT The second phase of the investiga- 
tion utilized a CPT rig to collect piezocone data to determine site stratigraphy. 
Groundwater samples were collected with either a hydrocone or TerraProbe% 
sampling device from three depth intervals: shallow, at a depth of approximately 
11 feet bls; intermediate, near the top of a cemented sand layer at approximately 
23 feet bls; and deep, near the top of the Hawthorn Group at a depth of 
approximately 65 feet bls. Groundwater samples were analyzed in the field for 
vocs. 

Piezocone data were collected from six locations across the SA (Figure 3, "PC" 
locations). These data were used to develop site stratigraphy and to identify 
cemented sand horizons that may act as intermediate aquitards. The total depths 
of the profiles ranged from 33 to 90 feet bls and were determined by either 
piezocone advancement refusal or confirmation of the interpreted top of the 
Hawthorn Group (which defines the base of the shallow aquifer at Naval TraLning 
Center [NTC], Orlando). The piezocone data were compared to an electronic 
database of geologic data for the southeastern United States, and a continuous 
geologic profile was developed for each of the locations, Piezocone logs are 
included in Appendix B. 

1.2.1.3 Supplemental Groundwater Screening Following completion of the 
piezocone data evaluation, both groundwater sampling and field screening ana:Lysis 
were completed at 25 additional locations. Groundwater samples were collected 
at up to three depth intervals at each location: the water table (i.e., shallow, 
approximately 11 feet bls), the top of a cemented sand layer (i.e., intermediate, 
approximately 23 feet bls), and the top of the Hawthorn Group (i.e., deep, 
approximately 65 feet bls). Groundwater sampling was conducted using both the 
CPT rig with a hydrocone attachment and the TerraProbeW. The hydrocone was used 
to collect samples from all three depth intervals, while the TerraProbeW was used 
to collect shallow and intermediate depth samples only. Samples collected with 
the hydrocone were designated HC-1 through HC-15, and TerraProbeW samples were 
designated TP-64 through TP-74. These locations are shown on Figure 3. More 
detailedmaps and field screening analytical results are presented in Appendix B. 

1.2.1.4 Soil Boring and Monitoring Well Installation Based on the results of 
the field screening analysis (discussed in Subsection 1.3.1), soil borings were 
completed at four locations to allow installation of six monitoring wells. One 
location was selected for installation of a well cluster and consisted of wells 
screened across the three intervals of concern. These wells (OLD-44-OlC [deep], 
OLD-44-02B [intermediate], and OLD-44-03A [shallow]; Figure 4) were installed 
directly northeast of SA 3 (i.e., at locations downgradient of the area where PCE 
was detected in groundwater samples from SA 3 monitoring wells). The remaining 
three locations (OLD-44-04A, OLD-44-05A, andOLD-44-06A)were selected to provide 
groundwater data from areas presumed to be downgradient of the initial field 
screening investigation area. Soil boring logs and well construction diagrams 
for these locations. are included in Appendix C. Six groundwater samples 
(44GOOlOl through 44G00601) were collected (one from each monitoring well) 

. 
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following well installation and development using low-flow sampling techniques. 
Groundwater sampling logs for these locations are included in Appendix C. No 
flame ionization detector (FID) deflections were noted during sample collection 
activities. 

A total of five subsurface soil samples, including one field duplicate (44B00201, 
44B00401, 44B00401D, 44B00501, and 44B00601), was collected from the interval 
directly above the water table at each boring location. Only one soil sample 
(44B00201) was collected to represent conditions at the well cluster location. 

Soil and groundwater samples collected were submitted for full suite CLP TCL and 
TAL analyses to evaluate potential impact from materials that may have been 
disposed of in this area. 

1.2.1.5 Piezometer Installation to Evaluate an Anomalous Groundwater Mound 
After water table elevations were measured in the newly installed monitoring 
wells, concerns arose that groundwater flow direction was not well defined in the 
central portion of the Missile Training Range due to what were perceived as 
anomalous water table elevations in two monitoring wells (OLD-44-04A and OLD-44- 
05A, Figure 4). Accordingly, six piezometers were installed to resolve the 
groundwater anomaly and to better define the groundwater flow direction in this 
area. 

1.2.1.6 Additional Monitoring Well Installation at Potential Chlorinated Solvent 
"Hot Spots" Due to OPT concerns regarding detections of chlorinated solvents 
during the field screening investigation, two additional shallow monitoringwells 
were installed to confirm those detections (OLD-44-09A and OLD-44-lOA, Figure 4). 

1.2.2 Alleged Silk Screening Disposal Area 

1.2.2.1 Geophysics A geophysical investigation, consisting of ground- 
penetrating radar and time-domain metal detector surveys, was completed in the 
area of the alleged disposal activity in an effort to identify subsurface 
anomalies indicative of debris disposal (refer to Appendix D for a complete 
summary of the geophysical investigation). An area boundby Building 2720 on the 
north, Building 2719 on the west, Grace Hopper Avenue on the east, and Building 
2723 on the south (approximately 120 feet by 160 feet) was included in the 
survey. Two geophysical anomalies were identified that could not be readily 
explained by observable cultural features. These anomalies were the basis for 
locating two soil borings, discussed in Paragraph 1.2.2.2, below. 

1.2.2.2 Soil Boring and Mbnitoring Well'Installation To evaluate the potential 
environmental impact of materials that may have been disposed of in this area, 
one groundwater monitoring well was installed in each of the two anomalous areas 
(OLD-44-07A and OLD-44-08A, Figure 4). Soil boring logs, well construction 
diagrams, and groundwater sampling logs for these locations are included in 
Appendix C. Two subsurface soil samples (44B00701 and 44B00801; one from each 
boring) were collected from the interval from 8 to 10 feet bls (directly above 
the water table) during the soil boring completion, and a groundwater sample 
(44G00701 and 44G00801) was collected from each well following well installation 
and development using low-flow sampling techniques. No FID deflections were 
noted during sample collection activities. 

r---Y 
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Soil and groundwater samples were submitted for full suite CLP TCL and TAL 
analyses to evaluate potential impact on soil and groundwater from materials 
disposed of in this area. 

The elevation for each of the monitoring wells was surveyed so that hydraulic 
head elevations could be determined. Depth-to-water measurements are recorded 
monthly for all monitoring wells installed at NTC, Orlando as part of the site 
screening program. Water table elevations from June 1996 are shown on Figure 5. 

1.2.2.3 Test-Pitting Investigation A limited test-pitting investigation was 
completed in the vicinity of two geophysical anomalies. The purpose for this 
work was to determine whether or not the anomalies represented a potential buried 
contaminant source at the Alleged Silk Screening Disposal Area. 

1.3 SA 44, RESULTS. The results of site screening investigations at SA 4!+ are 
discussed below. Laboratory analytical results from subsurface soil and 
groundwater samples collected from SA 44 are presented as Positive Detections 
Tables in Appendix E (Tables E-l and E-2); exceedances of background or 
regulatory guidance concentrations are presented as bold and shaded in these 
tables. A complete set of laboratory analytical results for these media is 
presented in Appendix F (Tables F-l and F-2). Field screening results are 
presented in tabular form and as contour maps in Appendices A and B. 

1.3.1 Former Missile TraininP Range 

1.3.1.1 Shallow Groundwater Screening Field screening results from the initial 
shallow groundwater screening investigation indicated three potential areas of 
concern: BTEX detections (up to 10.42 pg/n) in the northwestern quadrant of the 
sampling grid (Appendix A, Figures A-l and A-2); a TCE detection at one location 
near Building 229 (5.97 pg/R, Appendix A, Figure A-3); and PCE detections of up 
to 0.34 pg/R in the southwestern corner of the initial sampling grid (Appendix 
A, Figure A-3); PCE was detected in the vicinity of monitoring well OLD-03..OlA, 
where PCE had been detected during the SA 3 screening investigation (ABB-ES, 
1995e). Analytical results are summarized in Table A-l, These three areas of 
concern were the focus of the second phase of the groundwater screening 
investigation. 

1.3.1.2 Deep Groundwater Screening and CPT To evaluate the vertical distribu- 
tion of contaminants, groundwater samples were collected from three depth 
intervals at selected locations using the TerraProbe% (for shallow and 
intermediate depth sampling) and CPT (for deeper sampling) rigs. Sampling 
locations were selected to be within and downgradient of the areas of concern 
identified during the initial shallow groundwater investigation. The locations 
were chosen based on the direction of regional groundwater flow in the shallow 
(water table) aquifer, which was believed to be to the northeast, toward Lakes 
Spier and Baldwin. 

Relatively low concentrations of PCE, TCE, and BTEX were detected at all depth 
intervals across the area of investigation during field screening activities. 
These results are presented both graphically and in table form in Appendices A 
(initial screening results) and B (second investigation phase results). Detected 

c 

concentrations of benzene and TCE exceeded their respective FDEP MCLs at several 
locations: 
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. Shallow groundwater screening samples from locations TP-56, TP-58, HC- 
6, HC-7, TP-64, TP-65, TP-70, and TP-76 exceed the FDEP MCL for benzene 
of 1 pg/R (refer to Figure A-2 in Appendix A and Figure B-2 in Appendix 
B for graphic displays of these data). 

. Intermediate groundwater screening samples from locations HC-10, HC-13, 
HC-14, TP-65, TP-66, TP-69, TP-72, TP-73, and TP-76 exceed the FDEP MCL 
for benzene of 1 pg/1 (refer to Figure B-3 in Appendix B for graphic 
display of these data). 

. Shallow groundwater samples from locations TP-33 and HC-7 exceed the 
FDEP MCL for TCE of 3 pg/1 (refer to Figures A-2 and A-3 in Appendix 
A) . 

These locations correspond to the northwest and southwest boundaries of the area 
of investigation (Figure 3). 

1.3.1.3 Soil Boring and Monitoring Well Installation Soil borings and 
monitoring wells were completed in areas presumed to be within and downgradient 
of the area where VOCs were detected in groundwater. Soil and groundwater 
samples were collected from each boring location (Figure 4). All groundwater 
samples from monitoring wells were obtained with low-flow sampling techniques. 
The piezometric surface elevation was calculated for each well using the June 
1996 water-level data (Figure 5). Although the expected groundwater flow 
direction in the water table (unconfined) aquifer was to the northeast, 
calculated head values suggest that there is an anomalous groundwater mound in 
the vicinity of wells OLD-44-04A and OLD-44-05A. Refer to Paragraph 1.3.1.4, 
below, for additional information. 

Laboratory analytical results from the four borings and six wells completed in 
the Missile Training Range are summarized as follows. 

Subsurface Soils. Compounds detected above background screening values in 
subsurface soil samples include several inorganics, including calcium, copper, 
magnesium and mercury (Table E-l in Appendix E). Acetone was the only VOC 
detected, but its presence is likely an artifact of the sampling or laboratory 
analytical process. Five pesticide compounds (4,4'-dichlorodiphenyldichloro- 
ethane, 4,4'-dichlorodiphenyldichloroethene, and alpha- and gamma-chlordane in 
boring 44B005, and 4,4'-dichlorodiphenyltrichloroethane [DDT] in boring 44B002) 
were detected in subsurface soils. The detected pesticide concentrations are 
consistent with expected concentrations in areas of regulated pesticide 
application. No inorganics were detected above the background screening value, 
and concentrations of all other compounds were below their respective residential 
risk-based concentrations (RBCs) and soil cleanup goals (SCGs). 

Groundwater. Fourteen organic compounds were detected in groundwater samples 
from monitoring wells from at least one location in the Missile Training Range 
(Table E-2 in Appendix E). Concentrations of two organic compounds (bronnodi- 
chloromethane and pentachlorophenol) exceeded their applicable regulatory 
screening values; bromodichloromethane (estimated concentration of 0.7 pg/,e) in 
well OLD-44-02B slightly exceeded the FDEP MCL of 0.6 pg/R and the tap water RBC 
of 0.17 /Lg/R. Pentachlorophenol in well OLD-44-04A (concentration of 1 jhg/R) 
equaled the FDEP MCL of 1 pg/a and exceeded the tap water RBC of 0.56 pg/R. 
Other organic compounds detected in groundwater samples were detecteld at 
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concentrations less than their corresponding Florida Department of Environmental 
Protection Groundwater Guidance (FDEPG). Refer to Figure 4 where the exceedances 
of the two organic compounds are indicated in them-boxes. 

.- 

Fifteen inorganic compounds were detected in at least one monitoring well at the 
Missile Training Range (Table B-3). Ten inorganic compounds were detected in at 
least one location at concentrations exceeding background screening values. Only 
aluminum in monitoring well OLD-44-02B was detected at a concentration that 
exceeded the FDEPG secondary standard (200 pg/R). This occurrence is likely 
related to the relatively high turbidity in the sample. Refer to Figure 4 where 
the exceedances for aluminum are indicated in them-boxes. 

Secondary standards have been established for Class G-I and G-II aquifers by the 
State of Florida, largely along Federal guidelines, to ensure that groundwater 
meets at least minimum criteria for taste, odor, and color, and does not pose a 
health risk. 

Based on records reviews and interviews, there have been no known site activities 
that may have contributed to the observed exceedances of secondary standards for 
aluminum in wells OLD-44-02 and OLD-44-07 (located in the Alleged Silk Screening 
Disposal Area and discussed further in Paragraph 1.3.2.2, below). Two 
groundwater samples (44G00201 and 44G00701) exceeded the background screening 
concentration for aluminum (12,500 and 14,000 pg/R, respectively, versus a 
background screening concentration of 4,067 pg/R). Surface and subsurface soil 
concentrations of aluminum did not exceed screening concentrations (residential 
RBCs or SCGs). Both groundwater samples had high turbidity values (>195 
nephelometric turbidity units), suggesting that suspended solids may have 
contributed to the observed secondary standard exceedances. 

Analytes exceeding Florida secondary standards should also be compared with RBCs 
for tapwater published by the USEPA, Region III. The tapwater guidance 
concentration for aluminum is 37,000 pg/R. There were no other TAL metals 
exceedances, and other groundwater parameters measured during sampling were 
within normal limits: pH varied from 5.58 to 5.78, temperature from 81 to 82 
degrees Fahrenheit, and conductivity from 80 to 195 micromhos per centimeter. 
ABB-ES concludes that the aluminum exceeding secondary standards is naturally 
occurring, is not related to past site activities, and does not pose a risk to 
human health or the environment. 

1.3.1.4 Piezometer Installation to Evaluate an Anomalous Groundwater Mound 
Groundwater contours for the six monitoring wells (and four existing wells from 
SA 3) suggested an anomalous groundwater mound in the vicinity of wells OLD-44- 
04A and OLD-44-05A. ABB-ES recommended that up to six piezometers be installed 
to study local groundwater flow. The piezometers were installed, and the 
groundwater contours were presented to the OPT during the July 1996 meeting 
(Figure 5). ABB-ES concluded that, although the local groundwater flow was to 
the east-southeast instead of northwest, existing monitoring wells were located 
downgradient of PCE detections in SA 3. ABB-ES further concluded and the OPT 
agreed that it was unlikely that PCE contamination existed in the shallow aquifer 
based on the analytical results. The OPT further agreed that additional 
monitoring wells would not be required to further define potential PCE 
contamination in groundwater. 

f--% 
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1.3.1.5 AdditionalMonitoring Well Installation at Potential Chlorinated Solvent' 
"Hot Spots" The OPT instructed ABB-ES to install two shallow monitoring wells in 
areas where chlorinated solvents had been reported by the field GC during DPT 
explorations. One of the monitoring wells, OLD-44-09A, was installed near the 
northwest corner of Building 226, west of Buildings 2816 and 2817 (Figure 4). 
The other, OLD-44-lOA, was placed near the southeast corner of Building 229. 
Groundwater samples were collected from each well using low-flow sampling 
techniques. Laboratory analyses resulted in no detections of organic compounds 
(Appendix F, Table F-3, Summary of Groundwater Analytical Results). 

1.3.2 Alleped Silk Screening Disposal Area 

1.3.2.1 Geophysics The geophysical investigation identified two anomalous areas 
adjacent to the basketball court (shown on Figure D-5 in Appendix D) that may 
indicate buried debris. One area was located adjacent to the southwest corner 
of the court and the second was located adjacent to the south side of the court. 
The soil borings completed in each of these areas encountered uniform brown sands 
and some silt, and construction debris was noted in boring 44B008 (south of the 
court) in the upper 2 feet. Depth to water at these locations was approximately 
11 feet bls. Appendix D presents the details of these survey results. 

1.3.2.2 Soil Boring and Monitoring Well Installation 

Subsurface Soils. Compounds detected in subsurface soils from the Alleged Silk 
Screening Disposal Area include traces of two organic compounds (acetone at a 
concentration of 6 micrograms per kilogram [pg/kg] in 44B007 and the pesticide 
4,4'-DDT at an estimated concentration of 1.8 pg/kg in 44B008). Neither of these 
organic compounds was present at concentrations that exceeded appropriate 
screening values (Appendix E, Table E-l). Only three 'inorganic compounds 
(calcium, copper, and mercury) were detected at concentrations exceeding their 
respective background screening values, but not at concentrations that exceeded 
their applicable regulatory screening values. 

Groundwater. Two organic compounds, carbon disulfide and bis(2-ethylhexyl)- 
phthalate, were detected in groundwater samples from this area (estimated 
concentrations of 0.3 pg/R and 2.0 ,ug/R, respectively, in well OLD-44-07A). 
Neither of the two organic compounds was detected at concentrations that exceeded 
the applicable FDEPG (Appendix E, Table E-2). Concentrations of five inorganic 
compounds (chromium, copper, lead, mercury, and zinc) from OLD-44-07A and one 
inorganic compound (zinc) from OLD-44-08A slightly exceed their respective 
background screening values. Only one compound (14,000 pg/R of aluminum from 
OLD-44-07A) was detected at a concentration exceeding the FDEPG secondary 
standard of 200 pg/R. This exceedance is believed to be related to the 
relatively high suspended solids present at this well location (refer to the 
discussion on secondary standards in Paragraph 1.3.1.3, above). 

1.3.2.3 Test-Pitting Investigation Although soil and groundwater were not 
apparently impacted by past site use, a limited test-pitting investigation to 
further investigate the source of the two geophysical anomalies located adjacent 
to the basketball court in the central part of the area (Figure 4) was initiated. 
The investigation was completed on September 6, 1996. A back hoe was utilized 
to uncover each anomaly. The excavation involved the removal of 6 inches of soil 
cover from 6-foot long by 2-foot wide trenches. The operation proceeded in this 
manner until the source of the anomaly could be positively identified. 

NTC-SA44.SSR 
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The first excavation (44TP1, Figure 4) was located approximately 5 to 10 feet 
from the southwest corner of the basketball court. The second excavation (44TP2) 
was located approximately 20 to 25 feet south of the southeast corner of the 
basketball court. At both excavations, remnants of concrete pads were uncovered 
at a depth of approximately 1 foot bls. The pads were not completely uncovered, 
but appeared to be 18 inches in width, 8 inches thick, and at least 8 eight feet 
in length. No organic vapors were detected with the FID at either excavation. 

Additional details of the test-pitting investigation are included as Appendix G. 

1.4 SA 44. CONCLUSIONS AND RECOMMENDATIONS. Based on available information and 
site screening data, ABB-ES makes the following recommendations and conclusions 
for the two areas investigated as part of SA 44. 

Former Missile Training Range. Based on the available piezometric surface 
elevation data, there appears to be a complex local groundwater flow regime in 
the vicinity of SA 44. Groundwater flow around the site taken as a whole is to 
the east toward Lake Baldwin, although locally, the flow direction may have a 
northeasterly or southeasterly component (Figure 5). Nonetheless, ABB-ES 
concludes that there are no inorganic or organic compounds present in groundwater 
at concentrations of concern at SA 44. However, future users of this property 
should be aware that the presence of aluminum at the measured concentrations may 
render the groundwater from the surficial aquifer objectionable as a potable or 
irrigation water source. 

Alleged Silk Screening Disposal Area. Based on available information and site g------h 
screening data, it is concluded that there is no basis for environmental concern 
at the Alleged Silk Screening Disposal Area and that this parcel is eligible for 
transfer with no further requirement for evaluation. However, as with the 
Missile Training Range, future users of this property should be aware that the 
presence of aluminum at the measured concentrations may render the groundwater 
from the surficial aquifer objectionable as a potable or irrigationwater source. 

Accordingly, ABB-ES recommends that SA 44 be classifiedl/White andmade eligible 
for transfer with no requirement for further evaluation. 

The undersigned members of the Base Realignment and Closure team concur with the 
findings and recommendations of the preceding investigation. 

NTC-SA44.SSR 
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APPENDIX A 

TERRAPROBE” SCREENING INVESTIGATION, SHALLOW GROUNDWATER 
FORMER MISSILE TRAINING RANGE 

STUDY AREA 44 
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Appendix A 

Table A-l. Field Screening Analytical Results (VOCs) 
TerraProbe Shallow Groundwater investigation 

Missile Training Range, Study Area 44 

BRAC Environmental Site Screening Report 
NTC, Orlando, FL 

P !i 
5 6 F z ti 
2 Eli 4 5 8 is x > 4 5 

n n F n m c- 
TPl 1000 1000 548665 1540725 14.0 0.03 

Page 1 of 3 
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AppendixA 

Table A-l. Field Screening Analytical Results (VOCs) 
TerraProbe Shallow Groundwaterlnvestigation 

Missile Training Range, Study Area 44 

BRAC Environmental Site Screening Report 
NTC, Orlando, FL 

TP33 1100 1500 548765 1541225 14.C 

TP34 1200 1500 548865 1541225 14.t 

TP35 1300 1500 548965 1541225 14.f 

TP36 1400 1500 549065 1541225 14.E 

~TP42~1400~1600~ 54906511541325114.: 

TP43 1500 1600 549165 1541325 14.: 

TP44 1600 1600 549265 1541325 14.: 

TP45 1600 1500 549265 1541225 14.t 

TP46 1600 1400 549265 1541125 14.: 

TP47 1600 1300 549265 1541025 14.: 

TP48 1600 1200 549265 1540925 14.5 

TP56 1000 1700 548665 1541425 14.t 

TP57 1100 1700 548765 1541425 14.C 

TP58 1200 1700 548865 1541425 14.t 

TP59 1300 1700 548965 1541425 14.C 

TP60 1400 1700 549065 1541425 14.C 

TP611 900~1700~548565~1541425~ 14.1 

TP62 900 1600 548565 1541325 14.t 

TP63 900 1500 548565 1541225 14.t 

TP64 900 1400 548565 1541125 14.C 

z Page 2 of 3 
TPROBEGC.XLS 
66197 

1 I.801 1.211 

O.OO! IO.421 



NOTES: 

1) “X’s and “Y’k are arbitrary grid coordinates, and “EAST” and “NORTH” are state grid coordinates. 
2) All concentrations are in micrograms per liter, and depths are in feet below land surface. 
3) Refer to Figure 4 in body of text for sample locations. 
4) Samples screening on gas chromatograph (HNu Model 311) against BTEX, TCE, DCA, and PCE standards. 
5) Sample identification numbers 03PO50 to 03PO55 used as part of a non-related investigation. 

VOC = volatile organic compound 
PCE = tetrachloroethylene 
TCE = trichloroethylene 
BTEX = benzene, toluene, ethylbenzene, and xylenes 
DCA = dichloroethane 
TCHLOR = total chlorinated solvents 

Page 3 of 3 
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APPENDIX B 

CONE PENETROMETER INVESTIGATION, FORMER MISSILE TRAINING RANGE 
STUDY AREA 44 
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Appendix B 

Table B-l. Field GC Results TerraProbe and 
Cone Penetrometer Groundwater Samples 

Study Area 44 

Missile Training Range 

BRAC Environmental Site Screening Report 
NTC, Orlando 

548765 1540725 
548965 1540925 
548965 1540925 
548965 1540925 
548375 1540760 
548375 1540760 
548375 1540760 
548680 1540925 
548680 1540925 
548680 1540925 
548895 1540200 
548895 1540200 
548895 1540200 
549265 1540925 

15 
24 
73 
13 
26 
80 
12 
20 
76 
12 
18 
76 
12 
31 
85 
14 
22 
77 
22 
76 
11 
20 
72 
14 
21 
75 
14 
26 
72 
14 
26 
71 
12 

1.72 
2.05 

I I / 

0.41 
I I I 
I I I 

6.31 6.’ 

I 1 / 

0.98’ 
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Table B-l. Field &“hestilts TeiraProbe and 
&&q.i& , 

Cone Penetrometer Groundwater Samples 

Study Area 44 

Missile Training Range 

BRAC Environmental Site Screening Report 
NTC, Orlando 

8.3 1.4 
0.29 

1.61 
4.51 

I 

7.13 1.3E 
0.87 0.18 

9.6 5.8 

7.9 2.8 
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3.43 l.llI 
7.36 2.31 1 
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EXPLANATION OF PIEZOCONE SOUNDING 

BLACK 

BLUE 
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VERYSTIFFFINE-GRAINEDMATERIAL 
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CLAY,SILTYCLAY,AND/ORSANDYCLAY 

SILTYFINESAND,FINESAND,AND/ORDENSEORCEMENTEDSAND 

SANDTOCLAYEYFINESAND 

KEY TO PIEZOCONE ABBREVIATIONS 

VERTICAL EFFECTIVE STRESS -TOTAL WEIGHT OF SOIL AT DEPTH MINUS 
THEWEIGHTOFGROUNDWATER 

PIUCTIONANGLE(DEGREES)- ACl-UALSTRENGTHOFTHESAND(LOOSE 
SANDAPPROXJMAlELY30,1TO3BLOWCOUNTS;DENSESANDAPPROXIMATELY45, 
TO50BLOWCOUNTS) 

/ -. 

RELATIVE DENSITY (+/- 5Oh) - PERCENT OF COMPACTION 

YOUNGMODULUS-RATIO OFLOADTOSTRAINWHERESTRAINISTHETOTAL 
LENGTHDMDEDBYTHECHANGEINLENGTHANDLOADISTHEPRESSUREAPPLIED 

UNDRAINED SHEAR STRENGTH - MAXIMUM PRESSURE CLAY CAN 
WlTHSTANDBEFOREFAIIJNG 

SENSITIVITY- DIFFERENCEBETWEEN THEUNDRAINEDSHEARSTRENGTHOFA 
VIRGINSAMPLEAND]ARE-CONSTRUCTEDSAMPLE 

CONSTRAINED MODULUS - MEASURE OF DEFORMAnON OF CLAY PER 
PRESSUREAPPLIED 

OVERCONSOLIDATION RATIO-RAnOOFTHEHIGHESTPASTPRESSURE 
DURJNGCONSOLIDATIONTOTHEPRESENTPRESSURE 

ESTIMATEDBLOWCOUNTS- DETERMINEDBYMULTIPLYINGTHEPOINT 
STRESSTOTHEAPPLICABLEMULTIPLIERFORTHESOILCLASSIFICATION(SHOWNON 
THE"SIMPLIFIEDSOILCLASSlPICATIONCHARTFORSTANDARDELE~~NICPRI(=TION 
CONE,ROBERTSONEI' AL,1986) 



CONDUCTIVITY / PIEZOCONE SOUNDING TEST 
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SOUNDING # . . . . PC-1 
TEST DATE lo-18-1995 11:42: 04 
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CONDUCTIVITY / PIEZOCONE SOUNDING TEST 
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CONDUCTIVITY / PIEZOCONE SOUNDING TEST 
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CONDUCTIVITY / PIEZOCONE SOUNDING TEST 
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IN-SITU TECRNOLO6Y SOIL BEHAVIOR TABLE 
FOR SOUTHEASTE~ UNITED'STJiTES 'SOILS 

, 

JOB NAME . . . . . . . . . SE5-27-315G 
NAVAL TRAINING CENTER 
'ORLANDO FLORIDA 

FILE NAME......... PC-l 

DEPTH SOIL BEHAVIOR 
FEET TYPE (KG;;M2) (KGS:az ) ViL& 

1 SILTY FINE SAND 49.4 
2 SILTY FINE SAND 81.7 
3 SILTY FINE SAND 88.8 
4 SILTY FINE SAND 50.9 
5 SILTY TO CLAYEY F.S. 30.3 
6 SILTY TO CLAYEY P.S. 28.7 
7 SILTY FINE SAND 78.1 
8 FINE SAND 132.1 
9 FINE SAND 154.5 
10 FINE SAND 140.9 

FINE SAND 155.4 
::INE SAND 

'1~ FINE SAND 
146.4 
134.2 

14 FINE SAND 169.7 
15 FINE SAND 180.3 
16 FINE SAND 175 
17 FINE SAND 175.4 
18 FINE SAND 177.4 
19 FINE SAND 156 
20 FINE SAND 155.5 
21 FINE SAND 171.2 
22 DENSE OR CEMENTED S. 206.3 
23 DENSE OR CEMENTED S. 214.1 
24 DENSE OR CEMENTED S. 293.2 
25 DENSE OR CEMENTED S. 571.2 

# 

VERTICAL RELATIVE 
EFFECTIVE DENSITY 
STRESS (%I 
(KG/CHZ) 

* 

.25 12 12 .048 

.43 20 20 .097 

.62 22 22 .146 

.45 12 12 .195 

.27 10 10 ,244 

.22 9 9 .293 

.36 19 19 .341 

.72 26 26 ,395 

.97 30 30 .449 

.99 28 28 ,482 

.81 31 31 .515 
-67 29 29 ,548 
.42 26 26 .582 
.74 33 33 .615 
.91 36 36 .648 
.88 35 35 ,681 
.84 35 35 .714 
.94 35 35 .748 
1.04 31 31 ,781 
.73 31 31 ,814 
.58 34 34 .847 
.57 34 34 .884 
.68 35 35 .921 
.43 48 48 .957 
.16 95 95 .994 

1 N':POINT STRESS*(.2t.O4*FRICTION RATIO) 
i NORMALLY CONSOLIDATED SAHDS 

60%-70% >48 
'IO%-808 >48 
70%-80% >48 
60%-70% 44-46 
40%-50% 40-42 
40%-50% 40-42 
70%~80% 44-46 
80%-90% 46-48 
>90% 46-48 
80%-90% 44-46 
80%-90% 44-46 
SO%-90% 44-46 
70%-80% 44-46 
80%-90% 44-46 

FRICTION YOUNGS 
ANGLE MODULUS 
(DEGREES I (KGICM2) 

tf 

80%-90% 44-46 
80%-90% 44-46 
80%-90% 44-46 
80%-90% 44-46 
SO%-90% 42-44 
70%-80% 42-44 
SO%-90% 44-46 
808-908 44-46 
80%-90% 44-46 
>90% 44-46 
190% >48 

tt FOR OVERCONSOLIDATED SANDS,SLIGETLY REDUCE ABOVE FRICTION ANGLES 
ttt FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS ilAY BE AS lUCE AS 3 TO 6 TIMES HIGHER 
tit* NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED 

it* 

108 
179 
195 
111 
66 
63 
171 
290 
339 
309 
341 
322 
295 
373 
396 
385 
385 
390 
343 
342 
376 
453 
471 
645 
1256 

UNDRAINED SENSITIVITY COMP. OCR 
SHEAR 
STRENGTH 
(KG/CIZ) 

tttt 

THE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. 6. CAMPANELLA IN TEE HANDBOOK 
'GUIDELINES FOR USE AND INTERPERTATION OF TEE ELECTRONIC CONE PENETRATION TEST' 

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECHNOLOGY HAVE ALSO BEEN USED IN COMPUTING THE ABOVE DATA. 
IT IS TEE POLICY OF IN-SITU TECHNOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS 
PUBLISHED RESEARCE AND LOCAL EXPERIENCE GROYS. 



IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE 
FOR SOUTHEASTERN UNITED STATES SOILS 

JOB NAME . . . . . . . . . SE5-27-315G 
NAVAL TRAINING CENTER 
ORLANDO FLORIDA 

FILE NAME......... PC-1A 

DEPTH SOIL BEHAVIOR 
FEET TYPE (KG;:Mt) (KG;;H2) V:LUi6 

1 SILTY FINE SAND 88.6 .58 22 22 
2 FINE SAND 150.8 .75 30 30 
3 FINE SAND 163.7 .81 32 32 
4 FINE SAND 116.4 .63 23 23 
5 FINE SAND 104.9 .62 20 20 
6 SILTY FINE SAND 81.2 .69 20 20 
7 SILTY FINE SAND 62.7 .57 15 15 
8 SILTY TO CLAYEY F.S. 47.5 .58 15 15 
9 SILTY FINE SAND 84.4 1.04 21 21 
10 SILTY FINE SAND 130.3 1.39 32 32 
11 SILTY FINE SAND 124.2 1.35 31 31 
12 SILTY FINE SAND 116.7 1.4 29 29 
13 FINE SAND 148.1 1.49 29 29 
14 FINE SAND 234.5 1.69 46 46 
15 FINE SAND 232.6 1.68 46 46 
16 FINE SAND 226.1 1.73 45 45 
17 DENSE OR CEMENTED S. 274.4 1.63 45 45 
18 DENSE OR CEMENTED S. 290.5 1.69 48 48 
19 DENSE OR CEMENTED S. 343.3 1.78 57 57 
20 DENSE OR CEMENTED S. 380.6 1.86 63 63 
21 DENSE OR CEMENTED S. 415.4 1.85 69 69 
22 DENSE OR CEMENTED S. 429.1 1.95 71 71 
23 DENSE OR CEMENTED S. 466.1 1.58 77 77 
24 DENSE OR CEMENTED S. 450.6 .41 75 75 
25 DENSE OR CEMENTED S. 411.2 .5 68 68 
26 DENSE OR CEMENTED S. 376.8 .67 62 62 
27 DENSE OR CEMENTED 5. 319.1 .4 53 53 
28 DENSE OR CEMENTED S. 334.3 .22 55 55 
29 DENSE OR CEMENTED S. 361.5 .16 60 60 
30 DENSE OR CEMENTED S. 402 .97 67 67 

# 

.048 
,102 
,156 
,209 
,263 
a312 
.361 
.41 
,459 
.489 
.52 
,551 
.584 
.617 
.65 
,684 
.72 
.757 
,794 
.83 
.867 
.903 
.94 
,977 
1.013 
1.05 
1,087 
1.123 
1.16 
1.196 

VERTICAL RELATIVE 
EFFECTIVE DENSITY 
STRESS (1) 
(KG/CMZ) 

t 

SO%-90% 
>90% 
190% 
808-908 
70%-80% 
70%-80% 
60%-70% 
50%-60% 
70%-80% 
SO%-90% 
70%-80% 
70%-80% 
SO%-90% 
>90% 
go% 
)90% 
>90% 
190% 
190% 
)90% 
>90% 
>90% 
>90% 
,908 
190% 
>90% 
)90% 
)90% 
>90% 
)90% 

FRICTION YOUNGS 
ANGLE MODULUS 
(DEGREES) (KG/CM2 

UNDRAINED SENSITIVITY COKP. OCR 
SHEAR 

) STRENGTH 
(KG/CMZ) 

tttt tt ttt 

>48 194 
>48 331 
>48 360 
>48 256 
46-48 230 
44-46 178 
42-44 137 
40-42 104 
42-44 185 
44-46 286 
44-46 273 
44-46 256 
44-46 325 
46-48 515 
46-48 511 
46-48 497 
46-48 603 
46-48 639 
46-48 755 
46-48 837 
46-48 913 
46-48 944 
46-48 1025 
46-48 991 
46-48 904 
46-48 828 
44-46 702 
44-46 735 
44-46 795 
46-48 884 

-- -- 

-- .s 

-- -- 

-- -- 

-- v- 

-- -- 
-- *- 
-- -- 

-- -- 
-- -- 



* -lA CONTINUED SE5-27-315G 

DEPTH SOIL BEHAVIOR 
FEET TYPE 

VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED SENSITIVITY COMP. OCR 
(KG;:M2) (KG;:M2) V:LU;; STRESS DENSITY ANGLE MODULUS SHEAR ST 

31 DENSE OR CEMENTED S. 497.3 1.97 82 82 1.233 >90% 46-48 1094 -- ,. m -- -- 
32 DENSE OR CEMENTED S. 572.5 2.39 95 95 1.27 >90% 46-48 1259 -- IS - -- -- 
33 DENSE OR CEMENTED S. 672.1 3.01 112 

112 1.306 >90% 46-48 1478 -- ,. _ -- -- 

N':POINT STRESS*(.2+.04*FRICTION RATIO) 
NORMALLY CONSOLIDATED SANDS 
FOR OVERCONSOLIDATED SANDS,SLIGBTLY REDUCE ABOVE FRICTION ANGLES 
FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH AS 3 TO 6 TIMES HIGHER 
NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED 

THE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R, G. CAMPANELLA IN THE HANDBOOK 
'GUIDELINES FOR USE AND INTERPERTATION OF THE ELECTRONIC CONE PENETRATION TEST' 

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECHNOLOGY HAVE ALSO BEEN USED IN COMPUTING THE ABOVE DATA, 
IT IS THE POLICY OF IN-SITU TECHNOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS 
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS. 



IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE 
FOR SOUTHEASTERN UNITED STATES SOILS 

*--%A 

JOB NAME . . . . . . . . . SE5-27-315G 
NAVAL TRAINING CENTER 
ORLANDO FLORIDA 

FILE NAME......... PC-2 

DEPTH SOIL BEHAVIOR 
FEET TYPE (KG;:M2 ) (KG;:M2) V:LU;b 

VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED 
EFFECTIVE DENSITY ANGLE MODULUS SHEAR 

1 FINE SAND 222.4 
2 FINE SAND 232.9 
3 FINE SAND 194 
4 FINE SAND 103.6 
5 SILTY FINE SAND 58.5 
6 SILTY TO CLAYEY F.S. 32.7 
7 SILTY TO CLAYEY F.S. 26.1 
8 SILTY FINE SAND 58.5 
9 SILTY FINE SAND 67.4 
10 SILTY FINE SAND 70.6 
11 SILTY FINE SAND 76.6 
12 SILTY FINE SAND 87.4 
13 SILTY FINE SAND 102.4 
14 FINE SAND 130.2 
15 FINE SAND 150.8 
16 FINE SAND 170.9 
17 FINE SAND 193 
18 FINE SAND 218 
19 FINE SAND 256.9 
20 DENSE OR CEMENTED S. 290.3 
21 DENSE OR CEMENTED S. 303.3 
22 FINE SAND 260.2 
23 DENSE OR CEMENTED S. 288.6 
24 DENSE OR CEMENTED S. 271.4 
25 DENSE OR CEMENTED S. 168.9 
26 FINE SAND 90.8 
27 DENSE OR CEMENTED S. 384.9 
28 DENSE OR CEMENTED S. 706.8 

29 FINE SAND 313.3 

# 

1.13 44 44 
1.22 46 46 
1.05 38 38 
.6 20 20 
.46 14 14 
.21 10 10 
.22 8 8 
.42 14 14 
.54 16 16 
.68 17 17 
.81 19 19 
.96 21 21 
1.1 25 25 
1.24 26 26 
1.28 30 30 
1.33 34 34 
1.44 38 38 
1.47 43 43 
1.51 51 51 
1.42 48 48 
1.19 50 50 
1.51 52 52 
1.57 48 48 
.ll 45 45 
.05 28 28 
.l 18 18 
2.57 64 64 
6.88 117 

117 
2.36 62 62 

STRESS 
(KG/CM2) 

(%I (DEGREES) (KG,‘CMZ) STRENGTH 

t tt ttt 

.053 190% >48 489 
,107 >90% ,48 512 
.161 ,908 >48 426 
.214 80%-90% 46-48 227 
.263 60%-70% 44-46 128 
,312 40%-50% 40-42 71 
.361 40%-50% 38-40 57 
.41 60%-70% 42-44 128 
.459 60%-70% 42-44 148 
.489 60%-70% 42-44 155 
.52 60%-70% 42-44 168 
,551 60%-70% 42-44 192 
a582 70%-80% 42-44 225 
a615 70%-80% 44-46 286 
.648 SO%-90% 44-46 331 
,681 80%-90% 44-46 375 
,714 808-908 44-46 424 
,748 >90% 44-46 479 
a781 >90% 46-48 565 
.817 >90% 46-48 638 
,854 >90% 46-48 667 
.887 >90% 44-46 572 
.924 >90% 44-46 634 
,961 >90% 44-46 597 
,997 70%80% 42-44 371 
1.03 50%-60% 40-42 199 
1.067 >90% 46-48 846 

1.104 )90% >48 1554 
1.137 >90% 44-46 689 

SENSITiVITY COHP. OCR 



ii-2 CONTINUED 

DEPTH SOIL BEHAVIOR 
FEET TYPE 

30 FINE SAND 
31 DENSE OR CEHENTED S. 
32 FINE SAND 
33 DENSE OR CEMENTED S. 
34 DENSE OR CEMENTED S. 
35 DENSE OR CEMENTED S. 
36 FINE SAND 
37 FINE SAND 
38 DENSE OR CEMENTED S. 
39 DENSE OR CEMENTED S. 
40 FINE SAND 
41 FINE SAND 
42 FINE SAND 
43 FINE SAND 
44 FINE SAND 
45 SILTY FINE SAND 
46 SILTY FINE SAND 
47 SILTY FINE SAND 
48 SILTY FINE SAND 
WILTY FINE SAND 

fILTY FINE SAND 
51 SILTY FINE SAND 
52 SILTY FINE SAND 
53 SILTY FINE SAND 
54 SILTY FINE SAND 
55 SILTY FINE SAND 
56 SILTY FINE SAND 
57 SILTY FINE SAND 
58 SILTY FINE SAND 
59 SILTY FINE SAND 
60 SILTY FINE SAND 
61 SILTY FINE SAND 
62 SILTY FINE SAND 
63 SILTY FINE SAND 
64 SILTY FINE SAND 
65 SILTY FINE SAND 
66 SILTY FINE SAND 
67 FINE SAND 
68 SILTY FINE SAND 
69 SILTY FINE SAND 
70 SILTY FINE SAND 
71 SILTY FINE SAND 
72 SILTY FINE SAND 
73 SILTY FINE SAND 

ILTY TO CLAYEY F.S. 

SES-27-315G 

175.5 .92 35 35 1.17 
189 .43 31 31 1.207 
172.8 .38 34 34 1.24 
202.5 .18 33 33 1.277 
227.1 .48 37 37 1.313 
207.1 .63 34 34 1.35 
190.3 .a1 38 38 1.383 
186 .a5 37 37 1.416 
211.9 .a4 35 35 1.453 
212.4 .a4 35 35 1.489 
186.3 1.01 37 37 1.523 
153.9 1.13 30 30 1.556 
126.7 1.11 25 25 1.589 
116.9 ,94 23 23 1,622 
110.2 .98 22 22 1.656 
102.6 .99 25 25 1.686 
94.7 .a7 23 23 1.717 
94.9 .92 23 23 1.748 
100.4 .96 25 25 1.779 
98.2 1.04 24 24 1.809 
90.4 1.05 22 22 1.84 
93.7 1.12 23 23 1.871 
101.5 1.16 25 25 1.902 
97.4 1.16 24 24 1.932 
97.7 1.17 24 24 1.963 
96.5 1.11 24 24 1.994 
91.1 1.11 22 22 2.025 
88.9 1.11 22 22 2.055 
78.3 .a5 19 19 2.086 
90.3 .93 22 22 2.117 
100.5 .98 25 25 2.148 
94.9 .9 23 23 2.179 
91.2 .a 22 22 2.209 
93.5 .75 23 23 2.24 
86.6 .72 21 21 2.271 
92.6 .77 23 23 2.302 
96 .a1 24 24 2.332 
95.7 .59 19 19 2.366 
73.1 .39 18 18 2.396 
64.1 .39 16 16 2.427 
62.7 .31 15 15 2.458 
53.2 .32 13 13 2.489 
55.7 .51 13 13 2.519 
75.7 .74 la 18 2.55 
30.4 .4 10 10 2.581 

VERTICAL 
STRESS 

RELATIVE 
DEHSITY 

70%-80% 
70%-80% 
70%-80% 
80%-90% 
SO%-90% 
80%-90% 
70%-80% 
70%-80% 
70%-80% 
70%-80% 
70%-80% 
60%-70% 
SO%-60% 
50%-60% 
40%-50% 
40%-50% 
40%-50% 
40%~50% 
40%-50% 
40%-50% 
(40% 
(40% 
40%-50% 
(40% 
(40% 
(40% 
(40% 
(40% 
(40% 
(40% 
(40% 
(40% 
(40% 
(40% 
(40% 
(40% 
(40% 
(40% 
(40% 
(40% 
(40% 
(40% 
(40% 
(40% 
(40% 

FRICTION 
ANGLE 

42-44 
42-44 
42-44 
42-44 
42-44 
42-44 
42-44 
42-44 
42-44 
42-44 
40-42 
40-42 
38-40 
38-40 
38-40 
38-40 
38-40 
38-40 
38-40 
38-40 
36-38 
36-38 
36-38 
36-38 
36-38 
36-38 
36-38 
36-38 
36-38 
36-38 
36-38 
36-38 
36-38 
36-38 
36-38 
36-38 
36-38 
36-38 
34-36 
32-34 
32-34 
32-34 
32-34 
34-36 
(30 

Y OUNGS 
MODIJiUS 

386 
415 
380 
445 
499 
455 
418 
409 
466 
467 
409 
338 
278 
257 
242 
225 
208 
208 
220 
216 
198 
206 
223 
214 
214 
212 
200 
195 
172 
198 
221 
208 
200 
205 
190 
203 
211 
210 
160 
141 
137 
117 
122 
166 
66 

SENSITIVITY COMP. OCR 



PC-2 CONTINUED SE5-27-315G 

DEPTH SOIL BEHAVIOR 
FEET TYPE (1[G;;M2) (gG;iM2) Vr(LUii 

VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED SENSITIVITY COMP. OCR 
STRESS DENSITY ANGLE MODULUS SHEAR ST 

75 SILTY TO CLAYEY F.S. 25.4 .23 a a 2.612 (40% (30 55 -- -s -- em 
76 SILTY TO CLAYEY F.S. 24.1 .21 a a 2.642 (40% (30 53 -- mm -- -- 
77 SILTY TO CLAYEY P.S. 25.6 .24 a a 2.673 (40% (30 56 -- -w -- -- 
78 SILTY TO CLAYEY F.S. 28.1 .26 9 9 2.704 (40% (30 61 -- -- -- -- 

11 N'=POINT STRESS*(.2t.O4*FRICTION RATIO) 
rt NORMALLY CONSOLIDATED SANDS 
tt FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES 
St* FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS HAY BE AS MUCH AS 3 TO 6 TIMES HIGHER 
t*tt NX OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED 

TEE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CAMPANELLA IN THE HANDBOOK 
'GUIDELINES FOR USE AND INTERPERTATION OF THE ELECTRONIC CONE PENETRATION TEST' 

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECENOLOGY EAVE ALSO BEEN USED IN COMPUTING TEE ABOVE DATA. 
IT IS THE POLICY OF IN-SITU TECHNOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS 
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROYS. 



DEPTH 
FEET 

IN-SITU TECHNOfi&iY &XL BEHAVIOk TABLE 
FOR SOUTRE~~STERN EXITED STATlb'SOILS 

JOB NAME . . . . . . . . . SES-27-315G 
NAVAL TRAINING CENTER 
ORLANDO FLORIDA 

FILE NAME......... PC-3 

SOIL BEHAVIOR 
TYPE (KG;:M2) (KG;!M2) VjlL& 

1 SILTY FINE SAND 51.5 .32 12 12 
-72 33 33 
1.01 40 40 
.72 33 33 
.74 24 24 
.7a 24 24 
.a1 26 26 
,a6 28 28 
.a9 31 31 
1 37 37 
1.13 38 38 
1.27 38 38 
1.49 33 33 
1 27 27 
1.37 35 35 
1.69 48 48 
2.12 56 56 
2.31 54 54 
2.04 55 55 
.99 47 47 
.55 39 39 
.56 46 46 
.14 47 47 
.06 32 32 
.19 38 38 
5.3 91 91 
10.33 135 

135 
2.54 92 92 
4.01 60 60 

2 FINE SAND 169.2 
3 DENSE OR CEMENTED S. 245.1 
4 FINE SAND 165.2 
5 FINE SAND 122.6 
6 FINE SAND 123.6 
7 FINE SAND 133.2 
8 FINE SAND 142 
9 FINE SAND 159.2 
10 FINE SAND 188.5 

FINE SAND 192 
FINE SAND 194.8 

13 FINE SAND 166.4 
14 FINE SAND 139.7 
15 FINE SAND 178.2 
16 FINE SAND 243.2 
17 FINE SAND 280 
18 DENSE OR CEMENTED S. 325.5 
19 FINE SAND 275.3 
20 DENSE OR CEMENTED S. 283.4 
21 DENSE OR CEMENTED S. 238.1 
22 DENSE OR CEMENTED S. 278 
23 DENSE OR CEMENTED S. 283.5 
24 DENSE OR CEMENTED S. 195.5 
25 DENSE OR CEMENTED S. 232.8 
26 DENSE OR CEMENTED S. 550.7 
27 FINE SAND 679.4 

28 DENSE OR CEMENTED S. 552.1 
29 FINE SAND 304.4 

VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED 
EFFECTIVE DENSITY ANGLE MOdULUS SHEAR 
STRESS (%) (DEGREES) (KGjCM2) STRENGTH 
(RGICM2) (KG/CMZ) 

t tt ttt tttt 

,048 70%-80% j48 
,102 >90% >48 
.161 190% >48 
,214 >90% >48 
.268 so%-908 46-48 
,322 sot-90% 46-48 
,376 sot-90% 46-48 
.429 aob9og 46-48 
.483 >90% 46-48 
.516 >90% 46-48 
.549 190% 46-48 
.583 >90% 46-48 
.616 sot-90% 44-46 
.649 70%-80% 44-46 
.682 808-908 44-46 
.715 >90% 46-48 
,749 >90% 46-48 
.785 >90% 46-48 
,818 190% 46-48 
,855 >90% 46-48 
,892 >90% 44-46 
,928 >90% 44-46 
,965 >90% 44-46 
1.002 sob90% 42-44 
1.038 >90% 44-46 
1.075 >90% 46-48 

1.108 >90% >4a 1494 -- 
1.145 >90% 46-48 1214 -- 
1.178 >90% 44-46 669 -- 

113 
372 
539 
363 
269 
271 
293 
312 
350 
414 

-- 
-- 
-.. 
-- 

422 -- 
428 -- 
366 -- 
307 -- 
392 -- 
535 -- 
616 -- 
716 -- 
605 -- 
623 -- 
523 -- 
611 -- 
623 -- 
430 -- 
512 --' 
1211 -- 

SENSITIVITY COMP. OCR 

-- 

-_ 

-- 

__ 

-- 

me 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-a 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 



PC-3 CONTINUED SE5-27-3156 

DEPTH SOIL BEHAVIOR PT LF 
FEET TYPE KG/CM2) (KG/CM2 

30 SILTY FINE SAND 235.6 
31 SILTY FINE SAND 217.3 
32 SILTY FINE SAND 204.9 
33 FINE SAND 230.2 
34 FINE SAND 285.7 
35 FINE SAND 318.2 
36 FINE SAND 305.2 
37 FINE SAND 306.4 
38 FINE SAND 319.4 
39 FINE SAND 350.1 
40 FINE SAND 351.3 
41 FINE SAND 343.5 
42 FINE SAND 337.4 
43 FINE SAND 323.2 
44 FINE SAND 301.7 
45 SILTY FINE SAND 233.8 
46 SILTY FINE SAND 191 
47 SILTY FINE SAND 189.1 
48 SILTY FINE SAND 218.9 
49 SILTY FINE SAND 208.7 
50 SILTY FINE SAND 210.3 
51 SILTY FINE SAND 199 
52 SILTY TO CLAYEY F.S. 174.2 
53 SILTY TO CLAYEY F.S. 192.4 
54 SILTY TO CLAYEY F.S. 180.1 
55 SILTY FINE SAND 187.2 
56 SILTY FINE SAND 207.4 
57 SILTY TO CLAYEY F.S. 188.2 
58 SILTY TO CLAYEY F.S. 144.6 
59 SILTY TO CLAYEY F.S. 172 
60 SILTY TO CLAYEY F.S. 162.5 
61 SILTY TO CLAYEY F.S. 152.7 
62 SILTY TO CLAYEY F.S. 153.2 
63 SILTY TO CLAYEY F.S. 158.7 
64 SILTY TO CLAYEY F.S. 153.8 
65 CLAYEY FINE SAND 148.9 
66 SILTY TO CLAYEY F.S. 152.5 
67 SILTY TO CLAYEY F.S. 156.2 
68 SILTY TO CLAYEY F.S. 150.6 
69 SILTY TO CLAYEY F.S. 156.9 
70 SILTY TO CLAYEY F.S. 158.2 
71 SILTY TO CLAYEY F.S. 158.7 
72 SILTY TO CLAYEY F.S. 168 
73 SILTY TO CLAYEY F.S. 182.9 
74 SILTY TO CLAYEY F.S. 203 

3.09 58 58 
3.09 54 54 
3.08 51 51 
2.93 47 47 
2.73 57 57 
2.79 63 63 
2.97 61 61 
3.04 61 61 
2.95 63 63 
2.89 70 70 
2.96 70 70 
2.89 68 68 
3.04 67 67 
3.17 64 64 
3.32 60 60 
3.63 58 58 
3.72 47 47 
3.69 47 47 
3.40 54 54 
3.47 52 52 
3.57 52 52 
3.07 49 49 
3.94 58 58 
4.01 64 64 
3.75 60 60 
3.64 46 46 
3.8 51 51 
4.03 62 62 
4.14 48 48 
4.31 57 57 
4.23 54 54 
4.26 50 50 
4.27 51 51 
4.41 52 52 
4.52 51 51 
4.51 59 59 
4.23 50 50 
4.13 52 52 
4.22 50 50 
4.37 52 52 
4.5 52 52 
4.48 52 52 
4.33 56 56 
4.33 60 60 
4.52 67 67 

) ViILoENS 
VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED 
STRESS DENSITY ANGLE HODULUS SHEAR ST 

1.209 ao%-90% 42-44 518 -w 
1.239 80%-90% 42-44 478 -- 
1.27 ao%-90% 42-44 450 -- 
1.303 so%-90% 42-44 524 -- 
1.337 190% 44-46 628 -- 
1.37 )90% 44-46 700 -w 
1.403 ,908 44-46 671 -- 
1.436 >90% 44-46 674 -- 
1.469 190% 44-46 702 -- 
1.503 >90% 44-46 770 -- 
1.536 >90% 44-46 772 -- 
1.569 >90% 44-46 755 _- 
1.602 ,908 44-46 742 -- 
1.635 )90% 42-44 711 we 
1.669 >90% 42-44 663 -- 
1.699 70%-80% 42-44 514 -- 
1.73 60%-70% 40-42 420 -- 
1.761 60%-70% 40-42 416 -- 
1.792 70%-80% 40-42 481 -- 
1.823 70%-80% 40-42 459 -- 
1.853 'IO%-80% 40-42 462 -- 
1.884 60%-70% 40-42 437 -- 
1.915 60%-70% 40-42 383 -- 
1.946 60%-70% 40-42 423 -- 
1.976 60%-70% 40-42 396 -- 
2.007 60%-70% 40-42 411 -- 
2.038 60%-70% 40-42 456 -- 
2.069 60%-70% 40-42 414 -- 
2.099 50%-60% 38-40 318 -- 
2.13 SO%-70% 40-42 378 me 
2.161 SO%-608 38-40 357 -- 
2.192 50%-60% 38-40 335 -- 
2.223 50%-60% 38-40 337 -- 
2.253 50%-60% 38-40 349 -- 
2.284 50%-60% 38-40 338 -- 
2.315 40%-50% 38-40 327 -- 
2.346 508-608 38-40 335 -- 
2.376 50%-60% 38-40 343 -- 
2.407 40%-50% 38-40 331 -- 
2.438 50%-60% 38-40 345 -- 
2.469 50%-60% 38-40 348 mm 
2.499 50%-60% 38-40 349 -_ 
2.53 508-608 38-40 369 -- 
2.561 50%-60% 38-40 402 me 
2.592 60%-70% 38-40 446 -m 

SENSITIVITY COHP. OCR 



d-3 CONTINUED SE5-27-315G 

DEPTH SOIL BEHAVIOR 
FEET TYPE (KG$!2) (KG;;M2) VliLU;; 

75 SILTY TO CLAYEY F.S. 197.7 4.67 65 65 2.622 
76 SILTY TO CLAYEY F.S. 174.7 4.67 58 58 2.653 
77 SILTY TO CLAYEY F.S. 180 4.72 60 60 2.684 
78 SILTY TO CLAYEY P.S. 205.1 4.7 68 68 2.715 
79 SILTY FINE SAND 255.9 4.96 63 63 2.746 
80 SILTY TO CLAYEY F.S. 198.1 4.93 66 66 2.776 
81 SILTY TO CLAYEY F.S. 185.8 4.59 61 61 2.807 
82 SILTY TO CLAYEY F.S. 181.8 5.02 60 60 2.838 

VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED 
STRESS DENSITY ANGLE MODULUS SHEAR ST 

60%-70% 38-40 434 -- 
50%-60% 38-40 384 -- 
50%60% 38-40 396 -- 
60%-70% 38-40 451 -- 
70%-80% 40-42 562 -- 
60%-70% 38-40 435 -- 
50%-60% 38-40 408 -- 
SO%-60% 38-40 399 -- 

SENSITIVITY COHP. OCR 

-a 

-- 

-- 

-- 

mm 

-- 

s- 

em 

a- 

-- 

-- 

SW 

-- 

-- 

es 

we 

83 CLAY 40.3 4.23 40 40 2.863 -- -- -- 2.19 .9 UD 3 

# 
t 
tt 
ttt 
tttt 

ff@-! 

N'=POINT STRESS*(.2+.04*FRICTION RATIO) 
NORMALLY CONSOLIDATED SANDS 
FOR OVERCONSOLIDATED SAND&SLIGHTLY REDUCE ABOVE FRICTION ANGLES 
FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH AS 3 TO 6 TIMES HIGHER 
NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED 

THE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CAMPANELLA IN THE EANDBOOK 
'GUIDELINES FOR USE AND INTERPERTATION OF THE ELECTRONIC CONE PENETRATION TEST' 

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECHNOLOGY EAVE ALSO BEEN USED IN COHPUTING THE ABOVE DATA. 
IT IS THE POLICY OF IN-SITU TECHNOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS 
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROYS. 



IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE 
FOR SOUTBEASTERN UNITED STATES SOILS 

JOB NAME . . . . . . . . . SE5-27-315G 
NAVAL TRAINING CENTER 
ORLANDO FLORIDA 

FILE NAME......... PC-4 

DEPTH SOIL BEHAVIOR 
FEET TYPE 

1 SILTY FINE SAND 66.4 
2 SILTY FINE SAND 91.3 
3 FINE SAND 133.5 
4 SILTY FINE SAND 78.7 
5 SILTY FINE SAND 75.7 
6 SILTY FINE SAND 80.3 
7 SILTY FINE SAND 64.2 
8 SILTY FINE SAND 64.4 
9 SILTY FINE SAND 70.3 
10 SILTY FINE SAND 70 
11 SILTY FINE SAND 90.4 
12 FINE SAND 163.3 
13 FINE SAND 184.3 
14 FINE SAND 166.5 
15 FINE SAND 171.3 
16 FINE SAND 189.6 
17 FINE SAND 215.1 
18 FINE SAND 224 
19 FINE SAND 222 
20 FINE SAND 232.5 
21 FINE SAND 240.6 
22 DENSE OR CEMENTED S. 308.1 
23 FINE SAND 191.9 
24 SILTY TO CLAYEY F.S. 102.9 
25 FINE SAND 279.9 
26 FINE SAND 335.8 
27 FINE SAND 260.5 
28 FINE SAND 252.6 
29 FINE SAND 243.4 
30 FINE SAND 194.4 

(KG;;M2) (KG;iM2) V:LUi; 

(KG/CM2) 
# 

.25 16 16 .048 

.61 22 22 ,097 

.66 26 26 ,151 

.3 19 19 .2 

.34 la la .249 

.4 20 20 .297 

.43 16 16 .346 

.46 16 16 ,395 

.49 17 17 .444 
,54 17 17 .475 
.74 22 22 ,505 
.a2 32 32 ,539 
.a 36 36 .572 
.a4 33 33 .605 
.91 34 34 ,638 
1.12 37 37 .671 
1.24 43 43 .705 
1.3 44 44 .738 
1.28 44 44 ,771 
1.32 46 46 .a04 
1.43 48 48 .a30 
1.56 51 51 .a74 
1.59 38 38 .907 
1.6 34 34 ,938 
2.34 55 55 .971 
3.05 67 67 1,005 
2.21 52 52 1.038 
1.42 50 50 1.071 
1.62 48 48 1.104 
1.61 38 38 1.137 

VERTICAL RELATIVi FRICTION YOUNGS UNDRAINED SENSITIVITY COMP. OCR 
EFFECTIVE DENSITY ANGLE MODULUS SHEAR 
STRESS (8) (DEGREES) (KG/CMZ) STRENGTH 

t tt ttt 

70%-80% >48 146 
ao%-90% >4a 200 
>90% >48 293 
70%-80% 46-48 173 
70%-80% 44-46 166 
70%-80% 44-46 176 
60%-70% 42-44 141 
60%-70% 42-44 141 
60%-70% 42-44 154 
60%-70% 42-44 154 
60%-70% 42-44 198 
80%-90% 44-46 359 
190% 46-48 405 
808-908 44-46 366 
ao%-90% 44-46 376 
ao%-90% 44-46 417 
>90% 44-46 473 
>90% 44-46 492 
>90% 44-46 488 
>90% 44-46 511 
>90% 44-46 529 
>90% 46-48 677 
80%-90% 44-46 422 
60%-70% 40-42 226 
>90% 44-46 615 
,908 46-48 738 
>90% 44-46 573 
>90% 44-46 555 
>90% 44-46 535 
ao%-90% 42-44 427 

(KG/CMZ) 
tttt 
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.b -4 CONTINUED 

DEPTE SOIL BEHAVIOR 
FEET TYPE 

31 FINE SAND 
32 FINE SAND 
33 FINE SAND 
34 FINE SAND 
35 FINE SAND 
36 FINE SAND 
37 FINE SAND 
38 FINE SAND 
39 FINE SAND 
40 FINE SAND 
41 FIRE SAND 
42 FINE SAND 
43 FINE SAND 
44 FINE SAND 
45 FINE SAND 
46 FINE SAND 
47 FINE SAND 
48 FINE SAND 
49 FINE SAND 

53 FINE SAND 
54 FINE SAND 
55 FINE SAND 
56 FINE SAND 
57 FINE SAND 
58 FINE SAND 
59 FINE SAND 
60 FINE SAND 
61 FINE SAND 
62 FINE SAND 
63 FINE SAND 
64 FINE SAND 
65 FINE SAND 
66 FINE SAND 
67 FINE SAND 
68 FINE SAND 
69 FINE SAND 
70 FINE SAND 
71 FINE SAND 
72 FINE SAND 
73 SILTY FI!iE SAND 
74 FINE SAND 

INE SAND 

SE5-27-315G 

162.9 1.22 32 32 1.171 
184.7 1.48 36 36 1.204 
203 1.62 40 40 1.237 
230.1 1.73 46 46 1.27 
206.9 1.75 41 41 1.303 
191.9 1.6 38 38 1.337 
185.1 1.55 37 37 1.37 
197.9 1.58 39 39 1.403 
194.8 1.57 38 38 1.436 
187.1 1.52 37 37 1.469 
180.4 1.59 36 36 1.503 
210.7 1.71 42 42 1.536 
217 1.75 43 43 1.569 
193.4 1.73 38 38 1.602 
186.4 1.67 37 37 1.635 
191.9 1.76 38 38 1.669 
210.6 1.82 42 42 1.702 
195.3 1.65 39 39 1.735 
189.9 1.57 37 37 1.768 
190.5 1.61 38 38 1.802 
189.4 1.55 37 37 1.835 
182.8 1.43 36 36 1.668 
190 1.3 38 38 1.901 
179.6 1.17 35 35 1.934 
164.8 .93 32 32 1.968 
164.9 .94 32 32 2.001 
153.1 .91 30 30 2.034 
135.4 .97 27 27 2.067 
131.3 .95 26 26 2.1 
119.4 .74 23 23 2.134 
103.5 .57 20 20 2.167 
104.4 .57 20 20 2.2 
106.4 .63 21 21 2.233 
121 .7 24 24 2.266 
113.3 .71 22 22 2.3 
103.8 .59 20 20 2.333 
99.4 .55 19 19 2.366 
105.5 .61 21 21 2.399 
104.5 .61 20 20 2.432 
114.3 .67 22 22 2.466 
114.9 .67 22 22 2.499 
100.5 .73 20 20 2.532 
89.2 .68 22 22 2.563 
91.6 .66 19 19 2.596 
120.6 .76 24 24 2.629 

VERTICAL 
STRESS 

.: 

RELATIVE FRICTION 
DENSITY ANGLE 

70%-80% 42-44 
70%-80% 42-44 
SO%-908 42-44 
80%-90% 42-44 
80%-90% 42-44 
70%-80% 42-44 
70%-80% 42-44 
70%-80% 42-44 
70%-80% 42-44 
70%-80% 42-44 
70%-80% 40-42 
70%-80% 42-44 
70%-80% 42-44 
70%-80% 40-42 
70%-80% 40-42 
70%-80% 40-42 
70%-80% 40-42 
70%-80% 40-42 
60%-70% 40-42 
60%-70% 40-42 
60%-70% 40-42 
60%-70% 40-42 
60%-70% 40-42 
60%-70% 40-42 
60%-70% 40-42 
50%-60% 40-42 
50%-60% 38-40 
408-508 38-40 
40%-50% 38-40 
40%-50% 38-40 
(40% 36-38 
(40% 36-38 
(40% 36-38 
40%-50% 36-38 
40%-50% 36-38 
(40% 36-38 
(40% 36-38 
(40% 36-38 
(40% 36-38 
40%-50% 36-38 
40%-50% 36-38 
(40% 36-38 
(40% 34-36 
(40% 36-38 
408-508 36-38 

YOUNiX 
MODULUS 

358 
406 
446 
506 
455 
422 
407 
435 
428 
411 
396 
463 
477 
425 
410 
422 
463 
429 
417 
419 
41i 
402 
418 
395 
362 
362 
336 
297 
288 
262 
227 
229 
234 
266 
249 
228 
218 
232 
229 
251 
252 
221 
196 
214 
265 

SENSITIVITY COMP. OCR 
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PC-4 CONTINUED SE5-27-315G 

DEPTE SOIL BEHAVIOR 
FEET TYPE (BG;h2) (KGjlbZ] ViLUi; 

VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED SENSITIVITY COMP. OCR 
STRESS DENSITY ANGLE MODULUS SHEAR ST 

76 FINE SAND 137.3 .75 27 27 2.663 
77 SILTY TO CLAYEY F.S. 50.6 .53 16 16 2.693 
78 SILTY TO CLAYEY F.S. 25.8 .18 8 8 2.724 
79 SILTY TO CLAYEY F.S. 26.5 .26 8 8 2.755 
80 SILTY TO CLAYEY F.S. 26.6 .26 8 8 2.786 
81 CLAYEY FINE SAND 20.5 .2 8 8 2.816 
82 SILTY TO CLAYEY F.S. 24.4 .15 8 8 2.847 
83 SILTY FINE SAND 41.9 .2 10 10 2.878 

40%-50% 36-38 
(40% 30-32 
(40% (30 
(40% (30 
(40% (30 
(40% (30 
(40% (30 
(40% 30-32 

302 -- -- me -- 
111 -- -- mm -- 
56 -- -- -- mm 
58 -- -- -- -- 
58 -- -- s- -- 
45 -- -- -- -- 
53 -- -- -- -- 
92 -- -- -- me 

# N':POINT STRESS*(.2+.04*FRICTION RATIO) 
t NORMALLY CONSOLIDATED SANDS 
tt FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES 
t*t FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH AS 3 TO 6 TIMES HIGHER 
tt** NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED 

TEE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CAMPANELLA IN TEE HANDBOOK 
'GUIDELINES FOR "SE AND INTERPERTATION OF TEE ELECTRONIC CONE PENETRATION TEST' 

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SIT" TECHNOLOGY HAVE ALSO BEEN USED IN COMPUTING TEE ABOVE DATA. 
IT IS TEE POLICY OF IN-SIT" TECHNOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS 
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS. 
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IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE 
FOR SOUTHEASTERN UNITED STATES SOILS 

JOB NAME . . . . . . . . . 

FILE NAME . . . . . . . . . 

DEPTE SOIL BEEAVSOR 
FEET TYPE 

1 SILTY TO CLAYEY F.S. 55.3 
2 FINE SAND 163.7 
3 FINE SAND 171 
4 FINE SAND 138.1 
5 FINE SAND 130.1 
6 FINE SAND 112.7 
7 FINE SAND 105.3 
8 FINE SAND 106.3 
9 FINE SAND 163.5 

,-DENSE OR CEMENTED S. 
\BNSE OR CEMENTED s. 

240 
242.6 

12 DENSE OR CEMENTED S. 238.3 
13 DENSE OR CEMENTED S. 340.5 
14 DENSE OR CEMENTED S. 272.6 
15 FINE SAND 180.9 
16 FINE SAND 203 
17 FINE SAND 230.5 
18 FINE SAND 291.7 
19 FINE SAND 299.9 
20 FINE SAND 257 
21 FINE SAND 153.9 
22 DENSE OR CEMENTED S. 527.9 
23 DENSE OR CEMENTED S. 560 
24 DENSE OR CEMENTED S. 413.5 
25 DENSE OR CEMENTED S. 521.3 
26 DENSE OR CEMENTED S. 476.5 
27 DENSE OR CEMENTED S. 475.2 
28 DENSE OR CEMENTED S. 420.2 
29 DENSE OR CEMENTED S. 299.2 
30 DENSE OR CEMENTED S. 319.6 

.59 18 18 
1.39 32 32 
1.01 34 34 
.61 27 27 
.55 26 26 
.58 22 22 
.68 21 21 
.86 21 21 
1.04 32 32 
1.13 40 40 
.94 40 40 
1.13 39 39 
1.57 56 56 
1 45 45 
.78 36 36 
1.18 40 40 
2.12 46 46 
2.26 58 58 
2.63 59 59 
2.68 51 51 
1.73 30 30 
3.07 a7 a7 
2 93 93 
.3 68 68 
5.31 86 86 
1.93 79 79 
2.57 79 79 
.I3 70 70 
.42 49 49 
.57 53 53 

SE5-27-315G 
NAVAL TRAINING CENTER 
ORLANDO FLORIDA 
PC-5 

VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED 
EFFECTIVE DENSITY ANGLE NODVLUS SHEAR 
STRESS 
(KG/CM2) 

01 (DEGREES) (KG/CMZ) STRENGTH 

t tt 

.048 70%-80% >48 
,102 >90% >48 
.156 >90% >48 
,209 >90% >48 
,263 >90% 46-48 
,317 SO%-90% 46-48 
,371 70%-80% 44-46 
.424 70%-80% 44-46 
,478 ,908 46-48 
,515 >90% 46-48 
.551 >90% 46-48 
,588 >90% 46-48 
,625 190% >48 
,661 >90% 46-48 
.694 80%-90% 44-46 
6728 >90% 44-46 
.761 >90% 44-46 
.794 >90% 46-48 
.827 >90% 46-48 
.86 >90% 44-46 
a894 70%-80% 42-44 
.93 >90% >48 
a967 >90% >48 
1.004 190% 46-48 
1.04 >90% 46-48 
1.077 190% 46-48 
1.113 >90% 46-48 
1.15 >90% 46-48 
1.187 >90% 44-46 
1.223 >90% 44-46 

121 
360 
376 
303 
286 
247 
231 
233 
359 
528 
533 
524 
749 
599 
397 
446 
507 
641 
659 
565 
338 
1161 
1232 
909 
1146 
1048 
1045 
924 
658 
703 

(KG/CM2) 
*ttt 

** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 

SENSITIVITY COMP. OCR 

** 
** 
** 
** 
** 
** 
-* 
** 
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** 
** 
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** 
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** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 

** 
** 
** 
** 
** 
-+ 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 



PC-5 CONTINUED SES-27-315G 

DEPTE SOIL BEHAVIOR 
FEET TYPE ,KG;;HZ, (KGf62) ViLOi 

31 DENSE OR CEMBNTED S. 344.8 
32 DENSE OR CEMENTED S. 333.1 
33 DENSE OR CEMENTED S. 307.7 
34 DENSE OR CEMENTED S. 259 
35 DENSE OR CEMENTED S. 261.2 
36 DENSE OR CEHENTED S. 266.4 
37 DENSE OR CEMENTED S. 262.9 
38 DENSE OR CEMENTED S. 278.9 
39 DENSE OR CEMENTED S. 319 
40 DENSE OR CEMENTED S. 318.5 
41 DENSE OR CEMENTED S. 286.6 
42 DENSE OR CEMENTED S. 299.8 
43 DENSE OR CEMENTED S. 322.8 
44 DENSE OR CEMENTED S. 354.3 
45 DENSE OR CEMENTED S. 371.5 
46 DENSE OR CEMENTED S. 363.5 
47 DENSE OR CEMENTED S. 313 
48 DENSE OR CEMENTED S. 306.4 
49 DENSE OR CEMENTED S. 261 
50 FINE SAND 227.7 
51 DENSE OR CEMENTED S. 276.6 
52 DENSE OR CEMENTED S. 271.4 
53 FINE SAND 243.6 
54 FINE SAND 246.1 
55 DENSE OR CEMENTED S. 252.4 
56 DENSE OR CEMENTED S. 278.4 
57 DENSE OR CEMENTED S. 325.1 
58 DENSE OR CEMENTED S. 350.9 
59 DENSE OR CEMENTED S. 316 
60 DENSE OR CEMENTED S. 333.9 
61 DENSE OR CEMENTED S. 418.6 
62 DENSE OR CEMENTED S. 477 
63 DENSE OR CEMENTED S. 441.8 
64 DENSE OR CEMENTED S. 365.7 
65 DENSE OR CEMENTED S. 314.5 
66 DENSE OR CEMENTED S. 331.6 
67 DENSE OR CEMENTED S. 338.3 
68 DENSE OR CEMENTED S. 326 
69 DENSE OR CEMENTED S. 334.3 
70 DENSE OR CEMENTED S. 385.9 
71 DENSE OR CEMENTED S. 406.6 
72 DENSE OR CEMENTED S. 347.7 
73 FINE SAND 266.4 
74 DENSE OR CEMENTED S. 283.9 
75 DENSE OR CEMENTED S. 313.5 

.61 57 57 1.26 >908 44-46 758 

.52 55 55 1.297 >90% 44-46 732 

.27 51 51 1.333 >90% 44-46 676 

.23 43 43 1.37 80%-90% 42-44 569 

.2 43 43 1.406 80%-90% 42-44 574 

.ll 44 44 1.443 SO%-90% 42-44 586 

.13 43 43 1.48 80%-90% 42-44 578 

.22 46 46 1.516 >90% 42-44 613 

.2 53 53 1.553 >90% 44-46 701 

.16 53 53 1.59 190% 44-46 700 
-41 47 47 1.626 80%-90% 42-44 630 
.43 49 49 1.663 >90% 42-44 659 
.49 53 53 1.699 ,908 42-44 710 
.66 59 59 1.736 >90% 44-46 779 
.79 61 61 1.773 >90% 44-46 817 
.a8 60 60 1.809 >90% 44-46 799 
.96 52 52 1.846 >90% 42-44 688 
.87 51 51 1.883 SO%-90% 42-44 674 
.85 43 43 1.919 80%-90% 42-44 574 
1.22 45 45 1.952 70%-80% 40-42 500 
1.52 46 46 1.989 80%-90% 42-44 608 
1.51 45 45 2.026 80%-90% 42-44 597 
1.45 48 48 2.059 70%-80% 40-42 535 
1.65 49 49 2.092 70%~80% 40-42 541 
1.3 42 42 2.129 70%-80% 40-42 555 
1.19 46 46 2.165 80%-90% 42-44 612 
1.34 54 54 2.202 80%-90% 42-44 715 
1.52 58 58 2.239 )90% 42-44 771 
1.65 52 52 2.275 80%-90% 42-44 695 
1.62 55 55 2.312 SO%-90% 42-44 734 
1.91 69 69 2.348 >90% 42-44 920 
2.36 79 79 2.385 >90% 42-44 1049 
2.5 73 73 2.422 >90% 42-44 971 
2.17 60 60 2.458 >90% 42-44 804 
1.95 52 52 2.495 SO%-90% 42-44 691 
2.01 55 55 2.532 SO%-90% 42-44 729 
1.95 56 56 2.568 BO%-90% 42-44 744 
2.04 54 54 2.605 80%-90% 40-42 717 
.97 55 55 2.642 80%-90% 42-44 735 
1.48 64 64 2.678 >90% 42-44 848 
1.67 67 67 2.715 >90% 42-44 894 
2.13 57 57 2.751 SO%-90% 42-44 764 
1.82 53 53 2.785 'IO%-80% 40-42 586 
1.24 47 47 2.821 70%-80% 40-42 624 
1.26 52 52 2.858 80%-90% 40-42 689 

VERTICAL 
STRESS 

RELATIVE FRICTION 
DENSITY ANGLE 

YOUNGS 
I4ODULUS 

SENSITIVITY COMP. OCR 

-- 

SW 

-w 

-- 

-- 

-- 

-- 

mm 

-- 

-- 

me 

-- 

we 

-- 

mm 

-- 

-- 

-- 

-- 

-7--. -% 

-a 

-- 

-- 

mm 

-- 

mm 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-;a. 



rc-5 CONTINUED SE5-27-315G 

DEPTH SOIL BEHAVIOR 
FEET TYPE (KGPjh2) (KG;b2) V:L& 

VERTICAL RELATIVE FRICTION YOUNGS 
STRESS DENSITY ANGLE MODULUS 

76 DENSE OR CEMENTED S. 364.8 1.52 60 60 2.894 
77 DENSE OR CEMENTED S. 526.1 2.2 87 87 2.931 
78 DENSE OR CEMENTED s. 541.7 1.89 90 90 2.968 
79 DENSE OR CEMENTED S. 577.3 1.75 96 96 3.004 
80 DENSE OR CEMENTED S. 584 1.92 97 97 3.041 
81 DENSE OR CEMENTED S. 553.9 1.98 92 92 3.078 
82 DENSE OR CEMENTED S. 488.9 1.56 81 81 3.114 
83 DENSE OR CEMENTED S. 484.6 .45 80 80 3.151 
84 DENSE OR CEMENTED S. 577.3 .94 96 96 3.187 
85 DENSE OR CEMENTED S. 628 2.26 104 

104 3.224 
86 DENSE OR CEMENTED S. 546.1 .49 91 91 3.261 
87 DENSE OR CEMENTED S. 548.3 .3 91 91 3.297 

80%-90% 42-44 802 
>90% 42-44 1157 
>90% 42-44 1191 
190% 42-44 1270 
>90% 42-44 1284 
>90% 42-44 1218 
i'968 42-44 ioi5 
>90% 42-44 1066 
>90% 42-44 1270 

>90% 42-44 1381 
>90% 42-44 1201 
>90% 42-44 1206 

UNDRAINED 
SHEAR ST 

-- 

-- 
-- 

-- 
-- 
-- 
-- 

-- 
-- 
-- 

SENSI!!IVITY COMP. OCR 

. . - 

. . - 

. . m 

.* a 

. . - 

. . - 

..- 

-.- 
. . - 
., - 

# N'=POINT STRESS*(.2+.04*FRICTION RATIO) 
t NORMALLY CONSOLIDATED SANDS 
t* FOR OVERCONSOLIDATED SANDS,SLIGETLY REDUCE ABOVE FRICTION ANGLES 
.y FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH AS 3 TO 6 TIMES HIGHER 
:tt NX OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED 

TEE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CAMPANELLA IN THE HANDBOOK 
'GUIDELINES FOR USE AND INTERPERTATION OF TEE ELECTRONIC CONE PENETRATION TEST' 

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECHNOLOGY HAVE ALSO BEEN USiD IN COHPUTING'THE ABOVE DATA. 
IT IS TEE POLICY OF IN-SITU TECHNOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS 
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS. 



IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE 
FOR SOUTHEASTERN UNITED STATES SOILS 

JOB NAME . . . . . . . . . SE5-27-315G 

FILE NAME......... 

NAVAL TRAINING CENTER 
ORLANDO FLORIDA 
PC-6 

DEPTH SOIL BEHAVIOR 
FEET TYPE (KG;h2) (KG;iM2) V:LlJi; 

VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED 
EFFECTIVE DENSITY ANGLE MODULUS SHEAR 

(%I (DEGREES) (KG/CM2) STRENGTH 

1 SILTY FINE SAND 67.3 .06 16 16 ,048 
2 FINE SAND 158.6 .ll 31 31 .102 
3 DENSE OR CEMENTED S. 189 .1 31 31 .161 
4 FINE SAND 138.3 .14 27 27 ,214 
5 FINE SAND 112.9 .17 22 22 ,268 
6 FINE SAND 113.8 .26 22 22 .322 
7 DENSE OR CEMENTED S. 212.3 l 59 35 35 .38 
8 DENSE OR CEMENTED S. 394.6 .88 65 65 ,439 
9 DENSE OR CEMENTED S. 464.3 1.23 77 77 a498 
10 DENSE OR CEMENTED S. 475.5 1.79 79 79 .534 
11 DENSE OR CEMENTED S. 435.1 2.83 12 72 .571 
12 FINE, SAND 301.6 2.64 60 60 .604 
13 FINE SAND 260.1 1.96 52 52 .637 
14 DENSE OR CEMENTED S. 310.5 2.01 51 51 ,674 
15 DENSE OR CEMENTED S. 301.9 2.04 50 50 .711 
16 DENSE OR CEMENTED S. 309.2 2.06 51 51 ,747 
17 FINE SAND 171 1.3 34 34 .78 
18 FINE SAND 330.3 3.2 66 66 .814 
19 DENSE OR CEMENTED S. 398.7 3.25 66 66 .85 
20 DENSE OR CEMENTED S. 484.9 3.3 80 80 ‘887 
21 FINE SAND 286.1 2.51 57 57 .92 
22 DENSE OR CEMENTED S. 284 .43 47 47 ,957 
23 DENSE OR CEMENTED S. 219.9 .09 36 36 ,993 
24 FINE SAND 154.8 .ll 30 30 1.027 
25 DENSE OR CEMENTED S. 213.7 0 35 35 1.063 
26 DENSE OR CEMENTED S. 389.5 .85 64 64 1.1 
27 DENSE OR CEMENTED S. 459.3 2.61 76 76 1.136 
28 DENSE OR CEMENTE!! S. 402 1.29 67 67 1,173 
29 DENSE OR CEMENTED S. 248.5 .91 41 41 1.21 
30 FINE SAND 133.3 .77 26 26 1.243 

II 

STRESS 
(KG/CMS) 

t t* ttt 

70%-80% >48 148 
>90% >48 348 
190% >48 415 
>90% >48 304 
80%-90% 46-48 248 
eo%-90% 46-48 250 
190% >48 467 
>90% >48 868 
>90% >48 1021 
>90% >48 1046 
>90% >48 957 
>90% 46-48 663 
>90% 46-48 572 
>90% 46-48 683 
>90% 46-48 664 
>90% 46-48 680 
eo%-90% 44-46 376 
>90% 46-48 726 
>90% 46-48 877 
>90% >48 1066 
>90% 44-46 629 
>90% 44-46 624 
eo%-90% 44-46 483 
70%-80% 42-44 340 
80%-90% 44-46 470 
190% 46-48 856 
>90% 46-48 1010 
)90% 46-48 884 
)90% 44-46 546 
60%-70% 40-42 293 

SENSITIVITY COMP. OCR 



rC-6 CONTINUED SE5-27-315G 

DEPTH SOIL BEHAVIOR 
FEET TYPE 

31 FINE SAND 155.5 
32 FINE SAND 209.3 
33 DENSE OR CEMENTED S, 277.3 
34 DENSE OR CEMENTED S, 314.3 
35 DENSE OR CEMENTED S. 304.2 
36 DENSE OR CEMENTED S. 323.7 
37 DENSE OR CEMENTED S. 344.2 
38 DENSE OR CEMENTED S. 365.8 
39 DENSE OR CEMENTED S. 371.8 
40 DENSE OR CEMENTED S. 380.4 
41 DENSE OR CEMENTED S. 375.1 
42 DENSE OR CEMENTED S. 360.6 
43 DENSE OR CEMENTED S. 13701 

44 DENSE OR CEMENTED S. 284.6 
45 DENSE OR CEMENTED S. 286.1 
46 DENSE OR CEMENTED S. 261.2 
47 DENSE OR CEMENTED S. 210.2 
48 FINE SAND 119.3 

DENSE OR CEMENTED S. 
BENSE OR CEMENTED s. 

206.4 
209.8 

51 DENSE OR CEMENTED S. 180.6 
52 FINE SAND 107.3 
53 DENSE OR CEMENTED S. 169.9 
54 DENSE OR CEMENTED S. 187.2 
55 FINE SAND 145 
56 FINE SAND 155.8 
57 FINE SAND 110.1 
58 FINE SAND 135.1 
59 FINE SAND 124 
60 FINE SAND 142.7 
61 DENSE OR CEMENTED S. 210.3 
62 DENSE OR CEMENTED S. 212.6 
63 DENSE OR CEMENTED S. 196.3 
64 DENSE OR CEMENTED S. 198 
65 DENSE OR CEMENTED S. 208.2 
66 DENSE OR CEMENTED S. 208.7 
67 DENSE OR CEMENTED S. 205 
68 DENSE OR CEMENTED S. 203.8 
69 DENSE OR CEMENTED S. 211.8 
70 DENSE OR CEMENTED S. 227.6 
71 DENSE OR CEMENTED S. 219.2 
72 DENSE OR CEMENTED S. 179.4 

DENSE OR CEMENTED S. 221.6 
DENSE OR CEMENTED S. 227.9 

.99 31 31 
1.25 41 41 
1.49 46 46 
1.82 52 52 
1.94 50 50 
2.08 53 53 
2.22 57 57 
2.13 60 60 
1.97 61 61 
1.24 63 63 
1.45 62 62 
.3 60 60 
.32 2283 

2283 
.52 47 47 
.25 47 47 
.14 43 43 
.09 35 35 
-12 23 23 
.13 34 34 
.I6 34 34 
.11 30 30 
.08 21 21 
.14 28 28 
-12 31 31 
.12 29 29 
.I1 31 31 
.I2 22 22 
.I 27 27 
.l 24 24 
.13 28 28 
.16 35 35 
.16 35 35 
.16 32 32 
.15 33 33 
.15 34 34 
.16 34 34 
.15 34 34 
.16 33 33 
-16 35 35 
.15 37 37 
.16 36 36 
.14 29 29 
.17 36 36 
.2 37 37 

VERTICAL 
STRESS 

1.276 
1.309 
1.346 
1.383 
1.419 
1.456 
1.492 
1.529 
1.566 
1.602 
1.639 
1.676 

1.712 
1.749 
1.785 
1.822 
1.859 
1.892 
1.929 
1.965 
2.002 
2.035 
2.072 
2.108 
2.141 
2.175 
2.208 
2.241 
2.274 
2.307 
2.344 
2.381 
2.417 
2.454 
2.491 
2.527 
2.564 
2.6 
2.637 
2.674 
2.71 
2.747 
2.784 
2.82 

RELATIVE FRICTION 
DENSITY ANGLE 

70%-80% 40-42 
so%-90% 42-44 
>90% 44-46 
>90% 44-46 
>90% 44-46 
>90% 44-46 
>90% 44-46 
,908 44-46 
>90% 44-46 
190% 44-46 
)90% 44-46 
>90% 44-46 

>90% >48 
so%-90% 42-44 
80%-90% 42-44 
80%-90% 42-44 
70%-80% 40-42 
40%-50% 38-40 
60%-70% 40-42 
60%-70% 40-42 
60%-70% 40-42 
40%-50% 36-38 
608-708 40-42 
60%-70% 40-42 
40%-50% 38-40 
508-608 38-40 
40%-50% 36-38 
40%-50% 38-40 
40%-50% 38-40 
408-508 38-40 
60%-70% 40-42 
60%-70% 40-42 
60%-70% 40-42 
60%-70% 40-42 
60%-70% 40-42 
60%-70% 40-42 
60%-70% 38-40 
60%-70% 38-40 
60%-70% 40-42 
60%-70% 40-42 
60%-70% 40-42 
50%-60% 38-40 
60%-70% 38-40 
60%-70% 40-42 

YOUNGS 
HODULUS 

342 
460 
610 
691 
669 
712 
757 
804 
817 
836 
825 
793 

30142 
626 
629 
574 
462 
262 
454 
461 
397 
236 
373 
411 
319 
342 
242 
29'7 
272 
313 
462 
467 
431 
435 
458 
459 
451 
448 
465 
500 
482 
394 
487 
501 

SENSITIVITY COHP. OCR 



PC-6 CONTINUED SES-27-3156 

DEPTH SOIL BEHAVIOR 
FEET TYPE 

75 DENSE OR CEMENTED S. 
76 DENSE OR CEHENTED S. 
77 FINE SAND 
78 FINE SAND 
79 FINE SAND 
80 FINE SAND 
81 FINE SAND 
82 FINE SAND 
83 FINE SAND 
84 FINE SAND 
85 DENSE OR CEMENTED S. 
86 DENSE OR CEMENTED S. < 87 DENSE OR CEMENTED S. 
88 DENSE OR CEMENTED S. 

(KG;;M2) (KGfk2) V:lU:8 

206.4 .17 34 34 2.857 
170.9 .14 28 28 2.894 
139.1 .12 27 27 2.927 
110.8 .I 22 22 2.96 
79.9 .09 15 15 2.993 
88.5 .11 17 17 3.026 
119.2 .ll 23 23 3.06 
121.8 .12 24 24 3.093 
143.3 .12 28 28 3.126 
148.3 .13 29 29 3.159 
181 .le 30 30 3.196 
205.8 .23 34 34 3.232 
241.9 .23 40 40 3.269 
257.7 .16 42 42 3.306 

VERTICAL 
STRESS 

RELATIVE 
DENSITY 

60%-70% 38-40 
50%-60% 38-40 
40%-50% 36-38 
(40% 36-38 
(40% 32-34 
(40% 34-36 
(40% 36-38 
(40% 36-38 
40%-50% 36-38 
40%-50% 36-38 
50%-60% 38-40 
50%-60% 38-40 
60%-70% 38-40 
60%-70% 38-40 

FRICTION 
811GLE 

YOUNGS UNDRAINED SENSITIVITY COMP. OCR 
MODULUS SHEAR ST 

# N'=POINT STRESS*(.2t.O4*FRICTION RATIO) 
t NORMALLY CONSOLIDATED SANDS 
tt FOR OVERCONSOLIDATED SANDS,SLIGETLY REDUCE ABOVE FRICTION ANGLES , -, 
*if: FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH AS 3 TO 6 TIMES HIGHER 
*tie NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED 

THE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. X. ROBERTSON AND R. G. CAHPANELLA IN TEE HANDBOOK 
'GUIDELINES FOR USE AND INTERPERTATION OF TEE ELECTRONIC CONE PENETRATION TEST' 

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECENOLOGY HAVE ALSO BEEN USED IN CO!!PUTING TEE ABOVE DATA. 
IT IS TEE POLICY OF IN-SITU TECENOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS 
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS. z 



IN-SITU TECBNOLOGk S6IL BEHAVIOR TABLE 
FOR SOUTBEASTEFh UNITED STATES SOILS 

JOB NAME . . . . . . . . . SE5-27-315G 
NAVAL TRAINING CENTER 
ORLANDO FLORIDA 

FILE NAME......... PC-6A 

DEPTH SOIL BEHAVIOR 
FEET TYPE 

VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED 
(KG;iM2] (KG;;M2) V:LUk EFFECTIVE DENSITY ANGLE HODULUS SHEAR 

STRESS 
(KG/CM2) 

.048 
,102 
.156 
,209 
.263 
,317 
,371 
.429 
.488 
a524 
.561 
,598 
,634 
a668 
,701 
.737 
.774 
a811 
.847 

(%I (DEGREES) (KG/CM2) STRENGTH 

SENSITIVITY COMP. OCR 

% t tt 

.34 13 13 

.43 22 22 

.65 36 36 

.44 27 27 

.45 21 21 

.5 20 20 

.86 27 27 
1.33 44 44 
1.81 63 63 
2 68 68 
3.35 81 81 
4.55 85 85 
1.75 49 49 
2.47 52 52 
3.78 67 67 
1.54 45 45 
.1 37 37 
.41 31 31 
1.49 57 57 
7.88 127 

127 
3.74 59 59 
2.19 58 58 
.05 32 32 
.04 29 29 
.1 30 30 
.19 35 35 
.55 45 45 

60%-70% >48 87 
190% >48 252 
>90% >48 397 
>90% >48 301 
eo%-908 46-48 236 
70%-80% 44-46 224 
so%-90% 46-48 301 
>90% >48 590 
>90% >48 839 
>90% >48 899 
>90% >48 1072 
>90% >48 1133 
>90% 46-48 651 
190% 46-48 572 
>90% 46-48 742 
>90% 46-48 597 
>90% 44-46 496 
eo%-90% 44-46 420 
>90% 46-48 755 

.88 
,914 
.947 
a984 
1.017 
1.053 
1.09 
1.127 

1.85 76 76 1.163 
4.07 96 96 1.2 

190% >48 
190% 46-48 
>90% 44-46 
so%-908 42-44 
70%-80% 42-44 
80%-90% 42-44 
80%-90% 42-44 
>90% 44-46 
>90% 46-48 
>90% 46-48 

(KG/CM2) 
*et tf* 

1407 
659 
647 
422 
328 
397 
463 
606 
1011 
1272 

1 SILTY TO CLAYEY F.S. 39.9 
2 FINE SAND 114.7 
3 FINE SAND 180.7 
4 FINE SAND 137 
5 FINE SAND 107.5 
6 FINE SAND 101.9 
7 FINE SAND 137.2 
8 DENSE OR CEMENTED S, 268.6 
9 DENSE OR CEMENTED S. 381.6 

.,DENSE OR CEMENTED S. 408.7 
DENSE OR CEMENTED S. 

‘12 DENSE OR CEMENTED S. 
487.3 
515.3 

13 DENSE OR CEMENTED S. 296.1 
14 FINE SAND 260.2 
15 FINE SAND 337.4 
16 DENSE OR CEMENTED S. 271.8 
17 DENSE OR CEMENTED S. 225.8 
18 DENSE OR CEMENTED S. 191.2 
19 DENSE OR CEMENTED S. 343.5 
20 FINE SAND 639.9 

-- 
_- 
-- 
-- 
-- 
-- 
_- 
-- 
-- 

-- 

-- 

-- 

mm 

-- 

-- 

-- 

-- 

21 FINE SAND 299.6 
22 FINE SAND 294.3 
23 DENSE OR CEMENTED S. 192.1 
24 FINE SAND 149.2 
25 DENSE OR CEMENTED S. 180.9 
26 DENSE OR CEMENTED S. 210.5 
27 DENSE OR CEMENTED S. 275.9 
28 DENSE OR CEMENTED S. 459.7 
29 DENSE OR CEMENTED S. 578.4 -- 



VERTICAL 
STRESS 

3156 PC-6A CONTINUED SE5-27 

DEPTE SOIL BEEAVIOR 
FEET TYPE (KG;:M2 

RELATIVE 
DENSITY 

FRICTION 
ANGLE 

YOUNGS UNDRAINED SENSITIVITY. COMP. OCR 
MODULUS SHEAR ST 

30 DENSE OR CEMENTED S. 610.5 2.17 101 
101 

3.13 101 
101 

1.52 50 50 
1.42 44 44 
1.89 69 69 
2.19 95 95 
2.48 91 91 
2.76 76 76 
3.63 90 90 
3.47 105 

105 
2.9 90 90 
1.56 64 64 
1.52 54 54 
1.53 57 57 
1.36 54 54 
1.31 47 47 
1.29 48 48 
1.29 46 46 
1.3 43 43 
1.27 43 43 
1.28 43 43 
1.29 43 43 
1.05 41 41 
1.03 36 36 
1.6 46 46 
1.48 34 34 
698 24 24 
.8 28 28 
063 28 28 
.6 27 27 
.67 29 29 
.73 34 34 
.78 33 33 
.83 37 37 
.82 39 39 
.85 42 42 
.9 45 45 
.8 46 46 
.52 45 45 
.53 45 45 
.63 43 43 
.89 36 36 

1343 -- -- -- -- .237 >90% 46-48 
31 DENSE OR CEMENTED S. 610.6 

1.273 >90% 46-48 
1.31 >90% 44-46 
1.346 >90% 42-44 
1.383 >90% 44-46 
1.42 >90% 46-48 
1.456 >90% 46-48 
1.493 >90% 44-46 
1.53 >90% 46-48 

1343 -- -- -- -- 
669 -- -e -- -- 
589 -- -- -- m- 
915 -- -- mm -- 
1263 -- -- -- -- 
1203 -- mm -- -- 
1015 -- SW -- -- 
1198 -- -- -- -- 

32 DENSE OR CEMENTED S. 304.4 
33 DENSE OR CEMENTED S. 268 
34 DENSE OR CEMENTED S. 416.1 
35 DENSE OR CEMENTED S. 574.4 
36 DENSE OR CEMENTED S. 547.1 
37 DENSE OR CEMENTED S. 461.4 
38 DENSE OR CEMENTED S. 544.7 
39 DENSE OR CEMENTED S. 634.1 

1.566 
1.603 
1.639 
1.676 
1.713 
1.749 
1.786 
1.823 
1.856 
1.889 
1.922 
1.955 
1.989 
2.022 
2.058 
2,092 
2.125 
2.158 
2.191 
2.224 
2.258 
2.291 
2.324 
2.361 
2.397 
2.434 
2.471 
2.507 
2.544 
2.58 
2.617 
2.654 
2.69 

>90% 46-48 
>90% 46-48 
>90% 44-46 

1395 -- -- -- -- 
1191 -- -- -- -- 
847 -- -- -w -- 

40 DENSE OR CEMENTED S. 541.6 
41 DENSE OR CEMENTED S. 385 
42 DENSE OR CEMENTED S. 328.4 
43 DENSE OR CEMENTED S. 345.1 
44 DENSE OR CEMENTED S. 326.8 
45 DENSE OR CEMENTED S. 286.1 
46 DENSE OR CEMENTED S. 289.3 
47 FINE SAND 231.2 
48 FINE SAND 219.6 
49 FINE SAND 219.7 
50 FINE SAND 217.6 
51 FINE SAND 215.4 
52 FINE SAND 206 
53 DENSE OR CEEENTED S. 218 
54 FINE SAND 233.4 
55 FINE SAND 171.6 
56 FINE SAND 122.4 
57 FINE SAND 142.8 
58 FINE SAND 141.2 
59 FINE SAND 135.3 
60 FINE SAND 146.4 
61 FINE SAND 171.3 
62 DENSE OR CEMENTED S. 198.6 
63 DENSE OR CEMENTED S. 227.1 
64 DENSE OR CEMENTED S. 238.4 
65 DENSE OR CEMENTED S. 254.4 
66 DENSE OR CEMENTED S. 271.7 
67 DENSE OR CEMENTED S. 280.5 
68 DENSE OR CEMENTED S. 273.8 
69 DENSE OR CEMENTED S. 275.1 
70 DENSE OR CEMENTED S. 259.9 
71 DENSE OR CEMENTED S. 219.8 

>90% 42-44 722 
>90% 44-46 759 
190% 42-44 718 
eo%-90% 42-44 629 
eo%-90% 42-44 636 
70%-80% 40-42 508 
70%-80% 40-42 483 
70%-80% 40-42 483 
70%-80% 40-42 478 
708-808 40-42 473 
60%-70% 40-42 453 
70%-80% 40-42 479 
70%~80% 40-42 513 
60%-70% 40-42 377 
40%-50% 38-40 269 
40%-50% 38-40 314 
40%-50% 38-40 310 
40%-50% 38-40 297 
40%-50% 38-40 322 
50%-60% 38-40 376 
60%-70% 40-42 436 
60%-70% 40-42 499 
70%-80% 40-42 524 
70%-80% 40-42 559 
708-80% 40-42 597 
'IO%-80% 40-42 617 
70%-80% 40-42 602 
708-808 40-42 605 
70%-80% 40-42 571 
60%-70% 40-42 483 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

_- 

-- 

-- 

-- 

-- 

-- 

me 

-- 

_- 

-- 

-- 

mm 

-- 

me 

-- 

mm 

_- 

-- 

-- 



Pi 
.C-6A CONTINUED 

DEPTE SOIL BEEAVIOR 
FEET TYPE 

SE5-27-315G 

PT IF NN' 
KG/Q2 ) (KG/CM2) VALUES 

72 DENSE OR CEMENTED S. 260 .97 43 43 
73 DENSE OR CEMENTED S. 249.8 .97 41 41 
74 DENSE OR CEMENTED S. 234.9 .76 39 39 
75 DENSE OR CEMENTED S. 304.7 .89 50 50 
76 DENSE OR CEMENTED S. 333.1 1.08 55 55 
77 DENSE OR CEMENTED S. 356.5 1.24 59 59 
78 DENSE OR CEMENTED S. 372 1.31 62 62 
79 DENSE OR CEMENTED S. 396.9 1.39 66 66 
80 DENSE OR CEMENTED S. 371.7 .81 61 61 
81 DENSE OR CEHENTED S. 308.9 .75 51 51 
82 DENSE OR CEMENTED S. 240.3 .88 40 40 
83 FINE SAND 197.9 .9 39 39 
84 DENSE OR CEMENTED S. 207.9 .93 34 34 
85 FINE SAND 156.3 .76 31 31 
86 DENSE OR CEMENTED S. 216.7 .'I1 36 36 
87 DENSE OR CEMENTED S. 235.8 .76 39 39 
88 DENSE OR CEMENTED S. 261.5 .87 43 43 
89 DENSE OR CEMENTED S. 289.1 1.14 48 48 
90 FINE SAND 137.1 1.45 27 27 

,. 

VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED SENSITIVITY COHP. OCR 
STRESS DENSITY ANGLE MODULUS SHEAR ST 

2.727 70%-80% 40-42 
2.764 60%-70% 40-42 
2.8 60%-70% 40-42 
2.837 70%-80% 40-42 
2.873 eo%-90% 40-42 
2.91 80%-90% 40-42 
2.947 
2.983 
3.02 
3.057 
3.093 
3.126 
3.163 
3.196 
3.233 
3.27 
3.306 
3.343 
3.376 

eo%-908 42-44 
>90% 42-44 
80%-90% 40-42 
70%-80% 40-42 
60%-70% 38-40 
50%-60% 38-40 
50%-60% 38-40 
40%-50% 36-38 
60%-70% 38-40 
60%-70% 38-40 
60%-70% 38-40 
708-80% 40-42 
40%-50%x 36-38 

572 
549 
516 
670 
732 
784 
818 
873 
817 
679 
528 
435 
457 
343 
476 
518 
575 
636 
361 

# N'=POINT STRESS*(.2t.O4*FRICTION RATIO) 
t NORMALLY CONSOLIDATED SANDS 
*t FOR OVERCONSOLIDATED SANDS,SLIGETLY REDUCE ABOVE FRICTION ANGLES 
*tt FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH AS 3 TO 6 TIMES HIGHER 
ttff NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED 

TEE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CAMPANELLA IN TEE HANDBOOK 
'GUIDELINES FOR USE AND INTERPERTATION OF TEE ELECTRONIC CONE PENETRATION TEST' 

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECHNOLOGY HAVE ALSO BEEN USED IN COMPUTING TEE ABOVE DATA. 
IT IS TEE POLICY OF IN-SITU TECHNOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS 
PUBLISHED RESEARCE AND LOCAL EXPERIENCE GROWS. 



APPENDIX C 

BORING LOGS, MONITORING WELL INSTALLATION DIAGRAMS, 
AND GROUNDWATER SAMPLE FIELD DATA SHEETS 

STUDY AREA 44 



toJe& NTC Orlando 
Site: SA 44 Balnq IU OLD-44--Oi/O2/03 

Zlent: SOUTHOIVNAVFACENGCOM Jab No: 08519.10 

Contractor: Groundwater Protection. Inc. Date started: 11-15-95 Compltd: ii-18-95 

IBB Rep.: woo Type of OVK Porta FID Total Depth: 78 ft.ft. Protectbn level: 0 

laterlal: PVC Method: HSA Casing Size: 8-i/4 in. IO Opth to 8 ii ft. 

Screen: 5 ft. Riser: 72 ft. Illam.: 2 In. ID 

5 E 
E: 5 5 0 vi _; 8 

5 E n 
Eti ki 

Soil/Rock Description 2,x B 
g Sample No. p, -a 4 g-z 

3 and comments FE ps 
ii 2 r 5”; z E 

0 
ct 2 

co al P 

-NA l-lne SAN& gray brown, some silt, gravel-sized ‘z ‘) SM Posthole to 0 / .‘, 
-NA 

concrete fragments SP 4 feet “‘.‘.‘:.‘: :~.~:::::. 0 

5- 50 5,5,7,7 
SAND, fine, yellow, well-sorted, loose, dry, some :‘.~.‘~:‘.~,‘.:~, 0 

- 50 black mottling, concrete pieces at 5 ft. 
: (. ; 7,5,7,8 ,. : .‘.‘.‘.‘,‘.‘. 

7,8,5,6 
0 ., ., 

- 50 
IO- 

SP ,: : ,: (. .: 0 

- 80 
SAND, gray, mostly fine. some medium, grades to ::. :;. 8,12,8,9 “‘.‘.‘::: 
brown, moist, loose, well-sorted, some black grains :::.‘{::.;‘; 

_’ 0 ri 

- 50 
6,6,5,iO ------------- “““, 

“‘.“” SP 0 : ,. : 
15- GO 

: 7,8,8,11 
SAND, dark brown, flne, soft, some medlum grains, ::!‘:..i:!j.::> 0 

- 80 
8Jf,i2,20 

well-sorted, subrounded :. .; .,.,.._. 0 : : 
- 50 

:::.:.. 7,8,9,8 .; .;, “,.C 
!O- 

0 : _. I 
- 80 

4fLZ8 - - - - - - - - - - - - - ::'.'.".': .._..._. SP 0 ; ; ,. ; 
- 30 

5,5,5,5 ::::;:. 0 

25- 80 SAND, tan, fine to medium, well-sorted, well-rounded, :‘.r:r’.i’ 4,8,1015 
.:.,.;. .; 0 

- 60 
some fine sand, phosphate clasts ;.:..,..:‘.... L’L2,3 ': : .' '. : 

::.'.~:.'. 4.4.3,Q 
0 

- 50 
: .; ; ., ; 

SO- ;.~::.I.:. 0 

- GO 
io,10,7,47 ; ; ; 

0 
SILT, sandy, clayey, light gray, non-plastic 

- 80 
d& : 16,ii,iO,i4 ,. ; .__ SP 0 .‘: ,. I ,: 

35- 80 
.,.....‘. _. 28,25,20,25 ,. :; 

Silty SAND, light brown, hard at upper contact, sllt ‘j;‘.:‘:/j.:‘: 
0 

- 30 
10,10.8,9 

.‘. 0 

- 50 
decreases wlth depth, almost all sand after 38 ft., ‘::.‘::.‘: 9,22,23,28 

IO- some frosted coarse sandgralns, some shell material :j;:ij.!.::’ 0 

- GO 
24,20,32,36 

at 45 ft., sand finer 48 to 48 ft. 
:. : ,. ; ., ; 0 .’ : 

- 50 
.‘.‘. :;. iO,i4,15,27 
‘.’ ‘: 0 

15- 50 
:::::::. : ; . . : 17,14,24,21 : : NR ::. :;. 

- 70 
: : : 1. : 14,18.22,32 

:::::; 0 .: .,., ..,:: 
- 25 

.’ : : j0=5/iO,NRNR ::. :;. 
SO- 

0 ‘: ‘: 
- 25 

14,15,28,37 :::::;:. ; _. ; . . ; : .’ 0 
- GO 

17,16,17,28 
SAND, light brown, fine to medium, subrounded, clean, .O’.*..“. SW 0 

55- 55 some phosphate clasts; some coarse, well-rounded, 
0 ..m 8,13,12.19 

0 
- GO opalescent grains 

- 80 
IO- 

- GO Silty SAND, light gray, mostly fine, trace medium 
- 50 grains, well- rounded, some brown, fine sand stringers 

35- 50 at 62 ft., coarsens to medium sand after 65 ft., some 

- 50 rounded, platy, phosphate coarse sand grains 

- 50 
‘O- 

- 50 

- 50 

r5- 50 

- 50 
Sandy CLAY, green, plastic 

IO- 
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0 5 

r 
: 
r 

I . ;’ 

DATE OF INSTALLATION: b~~/>Z 

L Hcip:,\ of Casing aDove grounc: m 

21 2. 0~2:h lo l;15l CowSling: - 

10’ Coupling Inlcrval DcplhJ: - 

w 3. Told lcncth of RiJcf PiPc: - 

4. Ty>c of fii:cf Pipe: rj’fsGh~J 40 Pw 

5 
/ 

5. Lcng:h of Screen: - 

9. Oiai?c:c: Of Boring: gJff 

lo. ocm t0 a0ilOn 0f SCXC~C 2% 

IL Tyx 01 Screen Filler: 

G:antily lJ5CO: 

I?. Oc>lh IO Top of Fiilcf: iL I/ 

13. Type of Seal: 

1s. TYZC cf G,oul: 

19. TO\. sc2lh of 6 iA. S!CCI Ceaing: !ua 

I 
tf Oul HiXiUf C: 



6 - 
c 

i D*pth 10 wuc rd.32Ft. won Mawriat wail t.cdwu?: WeI oii J -2inh 
x PVC v Yes - rixh 

f 
-SS X-Jo -6inch 

Wuu Led Equip. Usd: 
L Elut. Concl. Pmbo 
-AOU AdvNd 
-PfTu. fnrsuucw 

E VOA Hcl. -‘- I’I_- 
UX -'- I -’ -- 
rOC . Y -‘- I -I-- 

- HM, IL d -I- f -’ a- 
4.C - -I- f -’ -- 
HU) f 
&a 

- -I- -’ -- 

HP: 
- -I- 
- -‘- 



SOUTXEFiN DiVISION 

NiiVkL. FAClLl-ilES ENG]NEERlh’G CG,q!-+ASD 

CHA8LESTO,V. SC. 

WELL NUMBER: 
~&-W-d .,---j 

DATE OF INSTALLATION: 
rl-i6/55 f 

Ffi I. h’ciGh\ of C8JinQ above ground: - 

2. Ocs:h to lirlt CouPJiW: c 

I@’ coupl;np Interval Dcplhs: - 

3i 8. Total Ocplh ol 6oring: - 

id 9. Oiamc:cr ol Eorin~: - 

lo. 0~2th 10 aotiom of Screen: 3 (I 

1t. Ty?c of Screen fJlcr: 
gkb sod 

Guantily UscO: 3E!b Size: ‘2’/3(3 ‘? 

w’ 12. Oc31h to 700 Of Fii\Cf: - 

13. Tygc ol Scat - I4 0 
__ 12 0 

v 

(IvanliLy UJCd: - 

.'22' 

is. Ty>c of Grout: 

GrOvl HiXlUlC: 

tmm:e gelhod of ?laccaent: - 

18. Tot. r,cg\h of 6 ;A. Slcel CZSing: 
ia 



Project Number: 
Sampfe Location IO: YYC90027Of 
Time: Start /3/g End: ,525 Sfnature of Sampler: 

Wdl Dbpm 31.15 R. 

m PlotDClh F/4 FL - 
5 cx+hg -- 

0*pul to WPW u FL well l&kl*ti well coelud?: wua Lewl Equip. uud: 

LPVC -tYiY- 

we1 Dia. A inch 

-rite ~0.u. cod. Pmtm 

z 
-ss -m ~SinoR ~ROal kriva1.4 

: 
-- _ w. Tlwn4uw 

- -- 

s 
JlS WR. (2 il.) 

H+I 01 Watn CoLmn X ,.I35 WR. (4 in.) - PmcamgSuun 
14s1 FL -14 WA. (6 ix) 

_ _ WI?. (-in.) - -- 

- - 
- - 
- - 
- - 

: 

(.wRutAPP)yPL-w ~M.lluml (lcoy.) 
zz 25% MabnoV75Y. ASTM Type II watw 

biolixmd wuar 

, 



SOUTtiEiiN D~VIS]ON 

NhVkL FAC!LITlES ENG]NEE.~I~~ CG,Y,YA:~~ 

CHARLESTON. SC. 

L Hcishl of C2Sing aDove grounc: - 

WA Cowplhg lntcrval OcpLhJ: - 
I 

3. Toid LcnCth of RiJtr Pipe: 8 

4. Ty>c of fiiscf Pipe: i” SmcJ 40 PVC 

b’ 5. Lcns:h of Screen: - 

0. Type of Screen’ ;r”s 6. 40 Pif~ cJ,oio 5(&f 

7. Lcnpth of Sump: 6z 

43’ 8. Tolal Ocplh ol Eo:ing - 

9. Diamc:cr Of EOling: - ro” ’ 

IO. Ocplh to Eolton or Scrcch’ !B 

O.‘(t~ &d 
I: Ty>c or Scr~cn F;ilcr: s1-‘*” 

Cvanlily U5cO: ssa ib 

I 
I?. 0~3th to Top of Fii!Cf: JL 

Ocanli:y Urea: - , 
4’ I:. o~>:h IO TOP of Seal: - 

7 
IS. Tyx of Grov1: &w 

Clout HiXtUf C: 

Zl.e thoa of Placcmnl: +Tv$ 

#A 15. TOI. Ocpth oi 6 in. S\cel Crsing: - 



-. 

project B?Ac Point of Interest: .S 
Project Number: &cr .I0 
Sample Location ID:O, 
Time: Start II43 End: 1310 Sii~ture of Sampler: 

” 
W*l Dopm /8.&V Fl. ~Mwund LTopdWM Wol Riir stic%.up &FL Pmtuw* /k? R. 

- Hisloti Top d Profsctim 
--c&q 

@urn gourd) Casin(yWdl omumc8 

6 - 
z 

pmti+. FM, R 

Dqxh to Water &j& Ft. WoU Lkfen;rf 
d PVC wr 

Wd oii _?L2.ie wu Lewl E&tip. uud: 
-4inzh At? Eba. cow hobo 

f 
-SS -t-Jo -din& -ROU Aamarod 

3 
-- -Pros Ttlmdur 

- -- 
t 

g 

&GJvR.(2h.) 

c 

CWVd I.63 Wd lflag~ Ya No 
noightorWrtn ebmn x ,.IS WFL(4 il.) - 

- ‘,.$ R 
PmLcamngSs6ln - 

-1s WI?. (6 ;n.) 
_ _ WR. Qn.) &zm’* cdw lnua 5 0 Total Cal Pvqd 5 - 

-- 

Pwiabic Pump 

Liz Pump 
PVUSikon Tubing 
Tm Tubng 
hiat 
W-P 
h4imFw 
Pmwvac FilY 

(/~~ApP~uuxaw 
-MnhMl (loo%) 

2% ~ommob75Y. NH Typo II watu 
~ooiotwd wun 
- l&#imx sdution 

-Ha- 
~Ht4o~.I. Wa1.r sduGotl 
- Fwsbb watsr 



WJect: NTC Orlando 
Site: SA 44 Boring IL OLD-44-04 

Xent: SOUTHDIVNAVFACENGCOM 1 Job No: 085lQ.iO 

Contractor: Groundwater Protection, Inc. Date started: h-20-85 Compltd: h-20-95 

MB Rep.: woo 

Yaterlal: PVC 

Screen: IO ft. 

Type of OW Porta FID Total Depth: l4f t. ProtectIon level: II 

Method: HSA Caskg Size: B-i/4 In. ID Dpth to J 4 it. 

FUser: 3 ft. Ohs.: 2 in. ID 

P 

Soil/Rock Description 
a+: comments 

NA 

NA 

60 

70 

NR 

80 

QO 

4BOO401 
4BOO401 

DUP 

Silty SAND, light gray brown, loose, dry, some 
llmerock gravel 

l,‘z,‘A ‘osthole to 0 

‘% ‘. 

t-t 

,: : : : SP 
. . . ..‘.I... : ,. .’ ,. 

SAND, fine, off-white, loose, dry, well-sorted, 

.‘.::.‘.1~.‘. 
.: : ,’ ‘. : 

subrounded, wet at 3 ft., saturated at 4 ft., Peaty 
organic fibers 4 to El ft. 

‘. ..’ .I ‘, ,: : .’ ; : 

(grades to) ,; ; ,.’ ; : . .:.. ; ; ,.‘ ; : SP 
‘. ‘_ ; 1 ; ; . . . . . . . _._,._, 

II- 

.:; . . : ., : 

..~.~...1~. 
. . . . . 

. . ,. . . 1.. _::. ; ,. . . 

SAND, flne, with silt, dark brown, well-sorted quartz 
sand, subrounded 

SAND, silty, black, fine sand, hard 

8 
x-z 
$3” 
P 

4 feet 

3 

3 

3 

5 

3 

4 

8 

I5 

I7 

21 

28 

27 

25 

20 

25 

24 

22 

21 

23 

25 

0 

0 

0 

NA 
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SOUTHEFlr.4 DIVISION 

NiV&L FACILITIES ENGINEERING CO+‘oqAS3 

CXAACESTON. SC. 

FAI L h;cip,;l of CaJing aDOYe gfOUn0: - 

3’ 2. 0cp:h to firs1 Cowlin9: - 

hp4 Coupihg lnlcrval OcPlhJ: - 

3. Told L.cngIh of Ri3cf Pipe: 3’ 

A. Ty>c of Disc! Pipe: Zikcb@J Qa P UC2 

Jo‘ 5. :cng:h of Scrceri - 

8. Type of Screen: 
?Jq.& 40 @JQ3AYo Sk+ 

d” 7. Length of Sump: - 

w 8. Total Ocpth of 6oring: - 

Icy’ 9. 0iam:er Of SOfiAC: - 

t3 
IO. Ocpth 10 aOltOm Of SCrCCn: -. 

12. Ocp\h to TOP Of FiitCr: - 

OcanliLy Urcd: - 

I:. 0~3th to TOP of Seal: 5 il 

15. Tyx sf Grout ~&I C.0 w $4 

G10ul HixlulC: 

He [hod of Placcacnt: 





fJroJectz NTC Orlando 
Boring ILk OLD-44-05 

lent: SOUTHOIVNAVFACENGCOM Job No: 085is.10 

Contractor: Groundwater Protection, Inc. 

4BB Rep.: woo Type of OVK Porta FIO 

I 

Date started: II-20435 Compltd: II-2045 

Total Depth: 14 ft.ft. Protectbn level: 0 

HaterIsk PVC 

Screen: 10 ft. 

Method: HSA Casing Size: 6-i/4 in. ID Dpth tcs 0 3 it. 

IUser: 3 ft. Wm.: 2 in. IO 

0, 

Soil/Rock Description 
and comments 

i 

e 
; 
P m 

= 

IO 

15 

NA 

NA 

so 

80 

00 

so 

70 

4800501 
4BOO501 
YS/MSD 

Silty SAND, gray, limerock debris Silty SAND, gray, limerock debris 

. . . . . . . . . . : _. _. ., : _. _. ., : : : : SP SP 
::. ::. .‘.~.~.I~.~. 

; ; ; ; ; ; 
I : I : 

. . . . .._. . . . . .._. 
: ; I. : : ; I. : 

Fine SAND, silty, dark brown Fine SAND, silty, dark brown ::::::. ::::::. 
‘.::.’ ‘. .,’ ‘.::.’ ‘. .,’ : : 

::::;, ::::;, 
.’ ; : ; .’ ; : ; 

:.~:::::. :.~:::::. 
,; : : ,’ : ,; : : ,’ : 

.:.: .:.: :; :; 
. ,. . ,. 

,. ,. ; ,. ,. ; 
.’ .’ 

:.::::::. :.::::::. 
;. ; ,. ,. ;. ; ,. ,. 

:::.~.‘.:. :::.~.‘.:. 
.’ _. .’ .’ _. .’ 

: : 
:.~:::::. :.~:::::. 

._ ._ 
Fine SAND, off-white, wet Fine SAND, off-white, wet SP SP ;. . . ; ; ;. . . ; ; 

::;.I’.:. ::;.I’.:. : ; ; ,. : ; ; ,. 
:.:::, ‘, .,‘. :.:::, ‘, .,‘. ; ,. ; ., : ; ,. ; ., : : : : : 
.: .,., . . ,: .: .,., . . ,: ,. : ,. : SP SP 
.‘.‘.‘.I’.‘. .‘.‘.‘.I’.‘. ‘,:.:.‘.“.‘: ‘,:.:.‘.“.‘: ,. :.. ,. :.. _.., _.., .__. .__. .: .,._ . . ,. .: .,._ . . ,. : ,. ,. .’ : ,. ,. .’ . .~ ::.. . .~ ::.. .: .(., ..,.; .: .(., ..,.; : : : : . . . . .._. . . . . .._. : .’ ; : .’ ; : : :.~:;:;:. :.~:;:;:. .,: ,;: : ‘_. .,: ,I.. : ‘_. ,. : .: ,. : .: 

Fine SAND, silty, dark brown, saturated Fine SAND, silty, dark brown, saturated 
. . . . . . . . . . . . . . . . : . . ; .,. ; : . . ; .,. ; .’ : .’ : .:.: .‘.‘.‘. .:.: .‘.‘.‘. ; ,. ; ,. ; ,. ; ,. . . . . . . . . . . . . . . . . . ..‘... . . . . . . ..‘... . . . . . 
;.‘~::,~.‘. ;.‘~::,~.‘. ; (. ,. ; (. ,. : : : : 
: ..,. (‘,. .’ : ..,. (‘,. .’ 

:.::. :.::. ‘:(.’ ‘:(.’ ,:: ,:: . . . . ._. ._. 
: ,. : : ,. : .I..:.. .I..:.. 
; ; ., : ; ; ., : . : . . : . : . . : 

.: . ../.... .: . ../.... .’ ; : : 
‘.:.I.’ ” ,:: . . . . . 
: . . ,. : ,. .’ :::. .;. ,.,. ‘,.T : : . . . . . . . . ,: : _. : : I ,. .: 

SILT and SAND, black, hard, trace clay, nonplastic, SILT and SAND, black, hard, trace clay, nonplastic, 
dry, thln laminae dry, thln laminae 

“‘.“” SP ; __ ; ; 

SAND, dark brown, loose SAND, dark brown, loose 

)osthole to 

4 feet 

1 

3 

8 

IO 

1 

7 

ii 

13 

a 

Ii 

23 

21 

IO 

30 

40 

23 

NR 

NR 

NR 

NR 

1t 
I 

0 

loo/ 
000 

2 

0 

2 

0 

IO/ 
0 
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0 5 

n-q.oLQ+wS rs1, HELL NUlMt=lt, . 

OAT-E OF I/qSTALLAT?ON: il-aoh 

Ffl L Scighl Of cz5;ng aDOve ground: - 

3’ 2. SC?::, to lirst Cou3linQ: -- 

v%l 
Coupihp lnlerval Ocplhs: I- 

i 
3. Told length of RiJcf f’ipc: 3 

4. Type 01 Riser Pipe: 2?ic-L\p~ k3 kc 

lo’ 5. :cng:,9 of SCfclCAX - 

6. Tygc ol Screen: 

6” 7. Ccngth of Sump: __ 

13’ 8. Told Ocplh of Goring - 

Idi 9. 0iamc:cf of Earing - 

13’ IO. Ocplh to aottom of Screen: - 
59 i b, 5-A 11. Tyx 01 Screen FJlcr: 1 

sQa.3 GvaAtity USCG: - 
2 12. 0~2th lo Top of Filter: - 

13. Type of Seal: &Jl?tPc\~ kc 

Ocanli:y USCC: ,22& 

I* 5’ I:. ot3:h to TOP of Seal: - 

IS. iyx of GrouL i-id 

GfOVl Hixlurc: 

He thoa of Placcmcnl: I@ l,>ip 

19. Toi. 2cpth of 6 in. Steel Czsing: A!.24 



Project: RUllf 
Project Numkr: 
Sample Location 
Time: Start: 1035 End: 

Woa Oepm 13.13 R. ~Lhsuns ~TOpdWdl Wsl Riir sJek.up FM un -. Pmtulm fH Ft. 
-Hiinul -Top d Remcb porn mrdd) Casiqwrll 0dfwsnca 

-no 
m - 
& 

Pfuturivo LM Ft. 

i 

c=* 

oepn lo W&U &j Ft. WSP Makr.nat wail tackad?: 
d PVC LYU 

W*40k~2ie wur Ln*l Equip. us&: 
-4imtl maul. cormi Pfua 

e 
-SS --No -6imrl -AOP AaNatsd 

f 
-- _ Prsu. fnrmuur 

- 
t 

-- 

d.16 WR. (2 in.) 

c 

~.63WVOl WSP lrrsgmyt Yu No 
He@% of Wamr Column 

I4ulzR 
X -.dJ CUR. (1 ix) I PmCIvngSuun - 

~15C~R.(di1.) brmc* collar lmaa 3.0 Towc~Pulpd my 5 - 
_ _ CUR. (-in.) -- 

w” 
- - wimFiRu 

- - Prsdvac mu 
, - - 

PssvPCE 
lnoqrncr 

Expkavu 
7% 
Tot 

N&US 

NOWS: 

-I-’ -’ ,- 
-‘- l -I.- 
-‘- f -’ ,- 
-‘- l -’ .- 



vole& NTC Orlando 
Site: SA 44 Boring Illi OLD-44-W 

:Uent: SOUTHDIVNAVFACENGCOM Job No.: 0851010 

:atractor: Groundwater Protection, Inc. Date started: H-20-05 Compltd: 11-20-05 

488 Rep.: woo Type of OVK Porta FIB Total Depth: 18 ft.lt. ProtectIan level: 0 

Jaterlat PVC Method: HSA Cashg Size: 6-i/4 in. IO Opth to ? 10 ft. 

Screen: 10 It. IUser: 8 ft. Dim: 2 in. ID 

5 2 i 
6 8 5 0 vi 8 

5 . D 
i!i 

Soil/Rock Description 
fO- :‘x z 

isir $ Sample No. a, -0 $ aE 

0 and comments ZE 
8 

$2 
E P 52 z 2 

CT 0 
si 2 

cn al P 

. ..‘.....,. SP _. : ‘...‘.‘.... ; _. ,. ,_ : .‘.~_‘_‘.~.‘. .:.,.;.,.: Posthole to 0 .:.. :: 

.: ._.;. .: _’ 4 feet ::.:::::. 
: : ., : :‘. : . . . . . . . .; T. .: ,: ;. : 

::. : ; : : _. I _.,..... 0 
1:; .:;;,:;;~‘.:.; 
.: .;; .,.; .:: :: . . . . . . . . : ,. .. ; 4 ‘. :‘. ‘. ,:. ; ,. ; 
:::.::. 6 

5- 
,: ; ; :. ; 

70 _.‘.~.‘.~_~_‘_ 0 0 . .._... . . : : : :‘. : 
: ; : 7 _. : ::::::. 

“‘.‘.‘:.‘: 7 
.::::::. _’ 
,: ; ;’ ; ,: 5 

- 70 
.:.: :;_. ; _. ; ,. : : e 0 ,. __ ; ; .:..:: 0 
‘: ..’ . . . . . . 

Fine SAND, off-white, loose, dry, well-sorted, 
. . . .._.. ; _. ; 2 : .’ 

subrounded, wet at 10 it. 
::. .I’. . . . . .; ‘.’ ..’ 6 :::::::. 

- 80 44800801 8-10’ SCR .; ,: ‘: ,: :. ,; 0 0 .‘.‘. ; ; ,. ., ; : : . . . . . . . . 15 
,: ,: ‘,. : : 

iO- :: . . . . . . . . 6 J ; ; ., ; : : 
. . .’ ._ ,. 12 

- 00 
: : . __..,. ; _. ._ ; 12 0 : : 

,. _. ,. 
: : 27 

_.. . . .: ‘.’ ..’ .,. . . . 21 ; ,. ; ,:..:: . . . . . . . . .: .;_ ..,.: IO 

- 80 
: _. : 

.,T ,: ‘,.,” :. : 18 0 
::. .,..,‘, ..,.; 24 : : 

.; .,., . . . . . : : 12 

.: .;, ..,.: ‘. I I3 ,. ,. ; 
15- 80 : _. : 

.: .,.( ..,.; I3 0 
: : . . . . . . . . ,: ( .; .’ : I5 ,:.. 

Fine SAND with silt, dark brown, well-sorted, 
subrounded 

- 00 

20- 
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SOUTHEAN DiVlS]ON 

NAVAL FACILITIES ENG],NEERIKG COH.uLtsD 

CHm.EST’bN. SC. 

----T-- 

rl 

: 
“I r 

CIA-i-E OF INSTALLATION: !!%hk 

Fid 
L Hcighl of ca>;ng aDOYe grounc: -- 

/ 

2. Gcp:h to Iirst Cou3ling: a 

tilq Coupling Inlerval OcPlhs: - 
/ 

3. TOI& Length of Ri>cf f’iPC: L 

4. Ty?c Of lii:Cf PipC: 

.ff 5 
t&L 40 %C 

5. L:ng:h of Screcls 1 4’ 

8. Type of Scrcrn: 

7. Lcnglh of Sump: 
i 

8. Total Oeplh of 6orinp: !fL 

9. 0iamc:cr of Borhg rg 

IO. 0~7th LO a0lt0m 0f ~C~CCIY 

IL Tyx of Screen 

I 

I?. Oc>:h lo TOP Of FiltCf: A 

13. Type ol Scat 



Project Number: .4 SI 4, 16 
Sample Location IO: WGOoLdi 

Time: Start osrF% End: lOO5i 

a - 
2 

L.18 WR. (2 il.) r.3r ciavvd Wd lmagriry: Yu No 
He$ht,of W;auyy X ,.aJ WR.(r “J . PmCW?gSMfW 

-11 WR. (6 n.) bncnm c4u Imao! 
_ _ WR. Gin.) 7.0 TOWchl Pvrpd - -- 

VOA wt. laod J 

7 
-‘- IL--I-.- 

SVOA w i7.5 L 
/ 

-‘- I -‘- 
PavPCB 4OC s 

5 cc 
-‘- I -‘- 

hoq!ancr 
G@OSWS 

Hf@, -‘- l -‘- 
EC 

x 
- -I- I -‘- 

TPH Hfb 
n’so’ 

- -I- I -‘- 
Tot 

I+: 
- -I- -1 

Niirus - -‘- : I- 

Nota: 

lc3ie.Y an4 ..s~P/,;?cl . 



‘.* 
,,_ :.. : 

toJ&: NTC Orlando : :&..,:..; .L.- . “, Sle: ‘gA..$. 
Ralng IR OLD-44-07 

lent: SOUTHOIVNAVFACENGCOM Job NCI: 08518.10 

kntractar: Groundwater PvJtection, Inc. Oste started: 11-20-85 Cmpitd: U-20-(35 

IBB Rep.: WDO Type of OVK’ Porta FID Totsl Depth: 18 ft.ft. ProtectIan level: 0 

lateriat PVC Method: HSA Cashg Slze: 8-l/4 in. Ill Opth to g 10 ft. 

screen: 10 ft. Rlser: 8 ft. Diam.: 2 in. ID 

5 .- P 
2 & 5 0 vi .f 8 

6 
%G 

2 0 
E 

Soil/Rock Description I 
g Sample No. a, $ 

m- l2.E 
3 2 r 

and comments 
;; -cs 

d 
E pg 

A? 2 

52 z 
co iz I” 

SP ,: ,’ ,’ : 
.‘.. : 
; ,. ,. ,_ : ::::::. .,:-.‘.“.‘: Posthole to 1 .; :: 
.’ ; ,. : :.:::::. 4 feet 
; : ; ::_ :;. .,: : : ;. : 
_‘_~_~_‘,~_‘. ; ; ., ; .: 

Fine quartz SAND, off-white, loose, dry, well-sorted, :.‘.~:. ,,: f ..,. ‘;. : 0 

subrounded, moist at 8 ft. ::. ::. : (. ; I _. : 
,: ; : ; : 
:::::. I 

.“.‘.‘::: : .‘.~.‘.I~.‘. 3 

.I .,......: 
5- 60 : :::.1~. 3 0 .: ._., . . . . .; ..‘.’ ‘, : . . : ,. . . ., : 7 

: : _. 
.:.;.... : _’ : 5 

‘. . . .: ._._ .._., : : : :;. .‘,‘, 5 

- 60 
: ,. ; 

..,.._.. SP 6 0 ,.. . . ,. ,. ; _. 
. . . . ., . . .::: : ,:: 7 

::: :::. 
,. ; 3 

‘, : ; ; ,: ‘.’ .::::::. 4 
- 60 44800701 8-10’ SCR ; ; ,. ‘, 5 0 

,. ;. .” ,.‘.‘,‘.‘.‘.‘. 8 
io- 

,. ,. ; :.: :;, 3 1 
“‘.‘.‘:.‘: : .‘.I’.‘.‘.‘. 
,: : ,: ; : 5 
.‘.‘. ::_ 

- 90 Fine SAND with slit. dark brown, loose, wet 
_. . . .’ :::.~::. 6 0 

,. ; ,. 
::. :::. 7 
,: : .’ .:: 
::: :;:. 4 ,: : ,: :. ,: 
::. . . ._ .’ : ,I... : 6 : 

- 70 ::: _‘. ,: ; ,: :. ,: 7 0 
::. ::_. . . ; : ; 

:.~:::;:. 10 
.,: : .,.’ ;. : 
::, :;:. 5 _. :, : ,: ::: IO . ..‘.I_. 

ki- 90 ::. ‘. ‘_ .’ ,. II 0 : :;:.I.:. . . . . . . .; ,. ,. 15 
.::, :;:. ._ : : .’ ‘_ . . I3 
. . . . . ,. 

- a0 
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f 

f A A 

A 

0 15 

\ 

\ 
- 

OAT-E OF INSTALLATION: k&k 

w I. Height of Casing above grounc: - 

w 2. 0~3th IO lirst Cov3ling: -- 

4 Coupling Interval OepLhs: - 
i 

3. Told length of fliscf f’iPC: R 

4. Ty>c of Ri:cf Pipe: 
$‘scQ 40 /3i/c 

I 

Id 5. icng:h of Screen: _ 

8. Type ol Scrcc~ 2 ;I s&,j Uopvc ddo~~i. 
&if 

7. Ccnglh ol SviW: - 

8. Total Ocpih of Goring ‘8’ 

9. Oiamc:cr of Boring: rofi 

10. Ocplh t0 aOtiOi7 Of SCXCK 

12. Oc>\h to Top of FiilCr: 6’ 

13. Type of Scat 

Ouan(i:y UscG: - 

Gr ovl Hislur c: 

sretig, tcclhod of Placcaenl: - 

15. Tel. r,,plh of 6 ?I. Slcel Casing: 



Point of Interest: 54 44 

Project Number: s.c/ 9 r/o Date: Ia. /b/g 
Sample Location IO: C/L/G0070! / f 

Time: Start 1443 End: /553- Signature of Sampler: 

Q ;;i 
0 

a - -- 

E 

2 . 

,J.lE mm. (2 il.) 

[ 

ciawol w*a Inag* 
‘y” 

No 
naghl of Water Cou7ln x -.a G&JR. (4 h.) - Pm. caungs.mm 

-R -15 oam. (6 il.) 
_ _ G4UR. Gin.) c&O a TotalGal Purpd 

bncnra cdlu InuU ,c/ - -- mu 
-e 



reject: NTC Orlando 
Site: SA 44 Boring IR OLD-44-08 

:lent: SOUTHOIVNAVFACENGCOM -’ 
.* L.. _ . . 

Job No.: 08519.10 
I 

;atra&or: Groundwater Protection, Inc. Date started: H-20-95 Compltd: H-20-95 

BB Rep.: WDO Type 01 OVH: Porta FID Total Depth: 18 it.ft. Protectbn level: D 

laterlat PVC Method: HSA Cwhg Slze: 6-f/4 In. Dpth to 9 10 ft. 

icreen: 10 it. Rlser: 8 ft. Dlnn: 2 in. ID 

P 
,. 

5 E vi i 8 
6 8 5 a P Soil/Rock Description -& II; 4 

at 
g-z 

g Sample No. (u $ z;E -0 
3 and comments p” 

8 -6 g6 % 5 
K 6 2 -1 UY 0 

cn al P 
d 

.; .,., “,.J SP : _. 1 . . . . .._. I ; 2 .: :‘. ‘. . : .: .,.,.. .; Posthole to 0 ,.,.. .,“.’ 
; ,. ; : 4 feet :.:. ..‘. ‘. .:. 

“‘.‘.‘:.‘: : .::::::. 
,: ;. .: : ‘. : :: 

,. ; : I _. ; 
0 ,: ; ,’ ;. : 

.::::::. . ..,_. : ., ‘_ .’ ., : . . . . 
Fine quartz SAND, off-white, loose, dry, some 

. . ,. : I :.:::.I..‘. 
construction debris in upper 2 ft. 

_.. . . .._. .’ ., ‘,.. : : 2 . . . . . . . 
5- 60 

,: ,: .; .’ :. I 
::::. 3 0 .:........: : : . . . . . . . . : ,. ,. 4 ,:, :.. ‘. : 

“‘..::..: I : ::::::. .,; : ,: f. .’ 3 ._ ‘. ‘_ : .; ; ._. : 
- 70 : : 6 0 : ,. ; : .:::.::.. 10 _.. . . . . . . ‘_.. : 

: ; ,. : :. : 9 
.::::::. 

6 :::::::. 
- 60 44800801 B-10’ SCR ,: f ;’ :. : 7 0 :.: ::. : : _’ :. : 

Ii :::::::. .;.,... ‘..,. 1 
IO- 

‘, ‘, 
‘.““.’ SP 15 _.. . .._. ,. ,. ; .‘,‘, ::. _. ., 8 
: . . . 

- 50 
‘. ‘. .: ._‘_ 

;.. ,..’ I3 0 
::_ ::. . . . ;,. . . ;_ _” I9 ::;:;:. 

Fine SAND wlth silt, dark brown, wet at 10 ft., 
; ; ; 12 ,::_ ::. .,.‘,.,” 

saturated at 12 ft., well-sorted, subrounded 
.:: 

:.~:::::. 11 ,.. . . ,. ; ; ; 
- El0 ::. ::.. . . . ..;: 16 0 ,‘_’ .. :. ..‘.‘. .:. 

; ,. 15 
_::, :::_ 
“.‘.‘I.‘: : 5 ._ ..‘. ‘. .;. 
( ,. . ,. 4 .::. ::. .,. (. 

l5- 80 
;. .’ ,’ :::::. 6 0 ,; : : ; : 
.‘.I’.‘...‘. 4 “‘...‘:..: : ::;:::. ,.....,. 20 .’ .’ :‘. .. .‘.. .J ‘...... ,. :; 18 ‘. .: ::. . . . . . . . 

- 90 ; ; ; 21 0 ::, ::. 
“‘.‘.‘:.‘: : ::::::. 21 . . . . . .; ,. ,. . . .: 

!O- 
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SOUT1;EFz.i DIVISION 
NhVAL FACILITIES ENGINEERING COM.YA0Y3 

CHxALESTON. SC. 

0 5 

HELL NUMBEFI: &- Ltq-oJ 

DA-i-E OF INSTALLATION:!!Ibk 

2. 0~2th IO Us1 Cou3ling: .B. 

NA Coupling lnlerval OcplhK - 

a 
1 

3. Told Length of RiJcf Pipe: - 

4. Type of Rise! PiPc. 

\oc 5. Ltng:h of Screen: _ 

8. Type of Scrcch’ 

7. Lcnglh of Sump: grc 

8. Tolal Ocplh of 6o:ing 

9. 0iamc:er of Soring: \u” 

IO. Oc31h lo EIollom ol Screch’ 

I 
I!. Oc31h to Top of Filter: L 

f * 13. TYPC of Scat A swq ac,tati\; b 

Ovantiiy UscU: - 

4 1:. Oc>:h lo Too ol Seal: - 

15. Tyx oi Grout: OecdCem&f 

Growl Hirlurc: 

+re/fa ;L Kelhob of PlaCCmCnl: - 

18. TO\. ocplh of 6 in. Sled Crsing: 



Project Number: 
timpie Location ID: r/cl ($00 tie i 

Time: Start: 153 2 End: 1637 Signatufa of Sampler: 

v 
wdf 00pm n. -*uvnd 2l TopdWM W*l Rir Sikbup x Ft. Pfututlw FM n. 

~Hiincd -Top d Rottih pmm puti) Cas~kqW.l1 ofluma 

B PmtutM - WV FL 

5 king 

Depth to WUY J&Q Ft. wall tJ.u*w w&l bckd?: Wd oii d2.M Wur Lrvol euip. Uud: 

ALPS L?L- -rimA ~&a. cmd. ROM 

? 
-ss -m -din9 -AOU Aakrtti 

f 
-- _ Pmu. fnrsauw 

- 

t 
d.18 WR. (2 ‘n.) ~rvd wail lmmgliy: 

Height of Water Cobmn X ,.55 Cal+!. (1 ir.) - 
-R -1.5 WR. (5 .n.) 

_ _ WR. (-In.) c 

Pm~SUU~ 

- - 
- - 
- - 
- - 

Equpmmt IO (.~-APPty=-) 
~Motlunol (1 coy 

2% YahmdJ7SY. As11 Type II wuw 
~04ionilul wuu 
- Liquimx Sdurien 

Purgr our @I I GaLQ a or@ 3.0 Gal.@ 3.; W.@ 4.0 Gal. 

fmpmrur*. Dog. c , 28 b 
PH. ums -A&L* 

-+L. A&+ y;” 

spaifkt bndwtiviy 
(umlnUcm.@25 D0g.C.) & Ira I30 130 I251 
0xiduion - Rm3uabrt. 4 my 

-3;xT3 89. a x3 
I 



‘roleok BRAC NTC 
Slte: S.A. 44 Boring ID: OLD-44-,09 

blent: SOUTHOIVNAVFACENGCOM 

Xmtrsctor: GPI 

lethod: HSA 

;round Elev: 

mogged by: WOO 

f I 

Job No: 8519.10 

Date started: 07/31/98 Compltd: 07,f31/96 

Csslng She: 8-i/4" ID Screen Ink IO ft. Protectbn level: 0 

Type of OVK: Porta FIO II Total depth: IBFt. Opth tog 9 Ft. 

Haterlat PVC 

(Type) 

20% 

80% 

90% 

70% 

- 

0 

0 

0 

0 

0 

0 

0 

Soil/Rock Descrlptlon 
and comments 

Brown/tan fine SAND and SILT, some construction 
debris 

Off-white fine SAND, mottled with brown silt 

------- ---- -- 
Dark brown silty fine SAND 

Boring terminated at iEl feet bgs 

Blows/G-in. 

Posthole 

l&22,18,14 

5,8,12,iEI 

4,3,9,12 

PAGE& INC. 



- 

OAT-E OF INSTALLATION’ & . 

T=n I. Heighl 01 Ca5ing above ground: - 

G’ 2. Gc>:h Lo !ir,t cou3l;nQ: - 

id Couplhg Interval OePths: - 
i 

3. Told Length 01 RiJcr Pipe: 6 

4. Ty?c 01 fii:cf Pipe: c3Aw), Ho /WC 

IO' 5,Lcng:h of SCrecK - 

6. Type of Scrcch’ ;I”~&CQ), 40 pL’c 0 *da S((rt 

7.Lcnglh of Sum9: c 

8. Tolal Ocplh oi 6oring 

I 

10. Dcplh lo 8OttOm 01 SCfCCti Ic, 

54 . IL Tyx of Screen FJlcr: \ 

v I?. Oc31h lo TU:, Cl FillCf: - 

13. Type of Seal; fi& S&l /&Q&w'c? 

Otianli:y Usccl: - 

f-L' 1:. 0~3:h to Too of Scat: - 

15, Tyx oi c;/out: 

GrOvl HiIiUl C: 

Hclhoa 01 Placcmnl: \ % 

i-d 15. Tot, Ocg\h of 6 in. Slccl Casing: - 



Point of Interest: S 4 y 4 
Date: h -E (Sl, 

Project 
Projec! Number: 0 A 5 49 I IO 
Sampfe Location ID: c)~c\- hY- a4 
lime: start Mt35 End: io’-iJ 

T8mP.n!uN. 04. c rr;i&-- =-a- 

PIIVPCS 

VW wq q1Yw-1 J YYbwd, ms -- , k-Q, 

SVOA rOC - -I- t 
4oc 

-‘- 
- -‘- l -I- 

+% - -I- I 
?C 

-‘- 
- -‘- I -‘- 

Is0 
r’s’ 

- -‘- I -‘- 

I+lJ’ 
- -‘- l -‘- 
- -’ -I -‘- 

- 



role& BRAC NTC 

IRent: SOUTHOIVNAVFACENGCOM 

Slte: S.A. 44. BalngIU 010-44-10 
: 

Job No: 8519.10 

lontractae GPI Date started: 07/3i/Q8 Compltd: 07/3l/QB 

lethod: HSA Cashg We: 8-l/4" ID Screen Irk.: IO ft. Protectlon level: 0 

iround Elev.: Type of OVK: Porta FID II Total depth: 14Ft. Dpth to $! 6 Ft. 

.ogqed by: WOO Haterlat PVC 

0’ 
5 Sample ID 6 $- 0 v; 

z 
ai (Depth) g $ o ’ Soil/Rock Description 32 

2 (Type) 5 8 w ,a 
and comments 5E -0 Blows/&-in. 

f.lJ a I” 
g$ z 

cn 

Gray fine SAND and SILT, construction debris ‘//F/ SM 

5,~, 

5,:, 

G,f, 

5- 

0 Posthole 

Tan fine SAND with SILT ,. _. ;, ,. SP 
::::::. ,..__ ..,.; : .::. : ., . . .’ ,. ,. ; 

:.::::::. “,.,. .;; 4.5.8.3 
_. .:'.I..'. : : 
; ,. ; ; : .:::.::.. ,. ; ; 
::.1. : : 

j ; ;' ; ,j 
:.: :;, 
'.' ..' 
,: ,: .;; :. I 

.'.'. _.. .,.',.' : : '. : : 3,3,4,8 I . . . . .._. .,:;..I'..: 
.:::.:: ; ,. : : : : ,..,... : ,. ; ., ,. : .:::.::. _.. . .; ': '.' 
: _.,.' f.,. : 

:.::. . . . . : : : ; : 
:::;:::. ,: ; ,: : : 5,d,l8,20 
::. ::_. : .' ., . . : : . . . . . . . : . . : . . : 

- - - - - - - - - - - - 
Dark brown silty SAND, some wood debris at 10 feet 

lo- 25,25,30,22 

Boring terminated at 14 feet bgs 

PAGE 1 of OLD4410 m 
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SOUTHEiiN OiVISION 

NAVAI. FACILITIES ENGINEERING CS,q!+~s3 

CHAALESTON, SC. 
OATE OF INSTALLATIC~N: 

" . F/y\ 1 Height of Casing aoovc ground. -_ 

4' 2. Oco!h l0 IiCSL COWlin9: - 

c-4 Coupi;ng Inlcrvat Ocplhs: - 

4/ 3. Told length of Ri>ef Pipe: - 

4. Type of Ri:cf ?ipCZ 1-w p/c 2’/ ti 

5. Lcng:h of Screen: kY 

8. Type of Screen: 
rl 

7. LengLh of Sump: L 

IQ ’ 
8. Tolal Ocplh of Goring - 

r&’ 9. 0iamc:er of Boring: _ 

lO.Ocplh lo a0ll0n of Screen: - 

IL Ty?c of Screen FSler: g& 59-J 

G:antily UsccJ: &lb 

3’ I!. Oc>ih lo Top of Filler: - 

13 . Type of Seal’ -k!&!J;b . 

Ovanli:y UscQ: - 

11 5 I:. Oro:h lo Too of Seal: - 

15. Tyx of Grout: 

Grovl Hixlvfe: 

P 001r Feelhod of Placement: - 

4 18. Tot. Ocglh ol 6 in SLeet &sing: _- 
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APPENDIX D 

GEOPHYSICAL SURVEY TECHNICAL MEMORANDUM, ALLEGED SILK 
SCREENING DISPOSAL AREA 

STUDY AREA 44 



/ 
TECHNICAL MEMORANDUM 

GEOPHYSICAL SURVEYS 

STUDY AREA 44, ALLEGED DISPOSAL AREA 
FOR SILK SCREENING SUPPLIES 

NAVAL TRAINING CENTER, ORLANDO 
ORLANDO, FLORIDA 

Unit Identification Code (UIC): N65928 

Contract No. N62467-89-D-0317 

Prepared by: 

ABB Environmental Services, Inc. 
2590 Executive Center Circle, East 

Tallahassee, Florida 32301 

Prepared for: 

Department of the Navy, Southern Division 
Naval Facilities Engineering Command 

2155 Eagle Drive 
North Charleston, South Carolina 29418 

Barbara Nwokike, Code 1873, Engineer-in-Charge 

MARCH 1996 



INTRODUCTION 

The alleged disposal area for old silk-screening supplies was named in an ABB 
Environmental Services, Inc., report entitled 
Force records Search, 

"Technical Memorandum, U.S. Air 
Naval Training Center, Orlando," (September 1995). The 

Alleged Silk Screening Disposal Area (designated AEC-MB-8 in the above-referenced 
document) is reportedly under a grassy area north of Building 2723 and south of 
Building 2720 (Figure 1). Material buried may have included xylenes, microthin- 
ners, inks, and paints. Geophysical surveys were conducted to locate the alleged 
disposal site(s) to guide additional site exploration activities. 

1.0 GEOPHYSICAL SURVEYS 

Geophysical surveys at the alleged disposal area for old silk-screening supplies 
consisted of time domain metal detector (TDMD) and ground-penetrating radar 
(GPR). TDMD instrumentation consisted of a Geonics EM-61with high capacity data 
logger. GPR instrumentation consisted of a GSSI SIR System III with 500 MHz 
antenna. 

1.1 TDMD SURVEY. The TDMD survey was completed on September 20, 1995. 
Individual traverses were operated in a north-south orientation with a spacing 
between traverses of 5 feet (Figure 1). Thirty-one traverses of 225-foot length 
were completed. Data were acquired along each traverse at the rate of 1.60 
readings per foot (1 reading every 19 centimeters). 

The EM-61 TDMD was designed to map buried conductive objects, such as metal 
tanks, drums, and utilities. The instrument incorporates an antenna system 
consisting of a transmitter and receiver. The transmitter produces a series of 
electromagnetic (EM) wavelets that pulse into the earth 75 times per second. 
After each pulse, a secondary EM field is produced briefly from moderately 
conductive shallow soils, and for a longer period of time from buried metallic 
objects. Between primary EM pulses, a time delay is imposed upon the data logger 
to permit the secondary response from the soils to dissipate prior to the 
somewhat later and longer response from any buried metal that is present. The 
receiver senses the secondary responses from metallic objects and the.y are 
recorded by the data logger. 

1.2 GPR SURVEY. The GPR survey was also completed on September 20, 1995. GPR 
traverses were identical to the TDMD survey. 

The GPR technique uses high frequency radio waves to determine the presence of 
subsurface objects and structures. The radio wave energy is reflected from 
surfaces where there is a contrast in the electrical properties of subsurface 
materials, such as naturally occurring geologic horizons or manmade objects 
(e.g., buried utilities, tanks, drums). Typical applications for GPR include 
mapping buried utilities, and delineating the boundaries of buried hazardous 
waste materials and abandoned landfills. 
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2.0 DIS&SSION'OF RESULTS 

The results of the geophysical surveys are presented on Figures 2 through 4. 
Figure 2 presents TDMD contours (differential channel). Figures 3 and 4 show 
annotated GPR recordings, 
this survey. 

which illustrate significant features observed during 

The TDMD contours show several features, including a utility corridor, high 
density contours associated with air handling equipment south of Building 2720 
and north of Building 2723, and a rectangular anomaly in the north-central 
portion of the site, which is attributable to a concrete, steel-reinforced pad 
(presently a basketball court). The contours also show two elongated anomalies 
(Figure 2), which are not attributable to features observable at the surface 
(Figure 5). 

One of the TDMD anomalies also is evidenced as an anomalous zone in GPR traverses 
(Figure 3). The locations for two monitoring wells were based on these two 
anomalies. The wells were sited downgradient from both geophysical anomalies. 
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APPENDIX E 

SUMMARY OF POSITIVE DETECTIONS 
SOIL AND GROUNDWATER SAMPLES, STUDY AREA 44 

E-l: Summary of Positive Detections in Subsurface Soil 
E-2: Summary of Positive Detections in Groundwater 
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Appendix E 

Table E-l. Summary of Positive Detections in Subsurface Soil 
TCL Organics and TAL lnorganics 

Study Area 44 

Naval Training Center 
Orlando, FL 

Background 

identifier Screening ’ 

Lab-ID 
Ft bls 

Sampling Date 

Inorganics, mglkg 

Aluminum 2,119 
Barium 3.6 
Calcium 115 
Chromium 3.7 

Copper NA 
iron 264 
Lead 3.9 
Magnesium 32.8 
Manganese 2.1 
Mercury NA 

Volatile Organics, uglkg 

Acetone 

RBC3 for RBC3 for 
SCG 2 Residential Soil Industrial Soil 44B00201 44800401 44800401 D 44B00501 44BOO601 

G8772003 G8796006 G8796007 G8796005 G8796004 
IO-12 3-4 3-4 2-3 8-10 

16-Nov-95 20-Nov-95 20-Nov-95 20-Nov-95 20-Nov-95 

NC 78,000 n 1 ,OOO,OOO n 451 14.1 13.3 B 200 18.3 B 
NA 5,500 n 140,000 n 0.4 J 0.32 J 1.1 J 0.26 J 
NA 1 ,ooo,ooo 1 ,ooo,ooo 239 J 152 J 229 J 4750 J 232 J 
NA 390 n 10,000 n 1.5 B 2.3 B 
NA 3,100 n 82,000 n 0.47 B 1.6 B 0.93 B 
NA 23,000 n 61 O,OOO.OO n 87.9 J 48.9 J 256 J 
NA 400 400 2 
NA 460,468 460,468 46.2 B 
NA 390 n 10,000 n 0.5 J 1.6 B 28 
NA 23 n 610 n 0.01 B 0.03 B 

NA 7,800,OOO n 200,000,000 n 13 8J 5J 7J 19 

Pesticides, uglkg 

4,4’-DDD 
4$-DDE 
4,4’-DDT 
alpha-Chlordane 
aammaChlordane 

NA 2,700 c 24,000 c 12 
NA 1,900 c 17,000 c 5.6 
NA 1,900 c 17,000 c 1.7 J 

NA 490 c 4,400 7 c 3.9 
NA 490 c AA00 c na 

Page 1 of 3 
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Table E-l. Summary of Positive Detections in Subsurface Soil 
TCL Organics and TAL lnorganics 

Study Area 44 

Naval Training Center 
Orlando, FL 

ackground RBC’ for RBC3 for 
ldnntifier Screening ’ SCG 2 Residential Soil Industrial Soil 44B00701 44BOO801 

Inlcs, mg/Kg I I I I I I 
2,119 NC/ 78,000 n 1 .OOO.OOO In I 5431 I 

3.6 NAi 5.500 n 

I 
. .- . . . 

371 I NAI 1 
. .I I . . . . -, - - . . 

IlUll 264 NA 23,000 n --.. 
Lead 3.9 NA 400 400 2.5 
Magnesium 32.8 NA 460,468 460,468 
. . rlnnnn . 

Volatile Orgi 
Acetone 

anics, uglkg 1 
I 

I I I I I 
I I NA! i 7 800 0001” 1 200.000.000h 1 61J I 



Appendix E 

Table E-l. Summary of Positive Detections in Subsurface Soil 
TCL Organics and TAL lnorganics 

Study Area 44 

Naval Training Center 
Orlando, FL 

NOTES: 

t The background screening value is twice the average of detected concentrations for inorganic analytes. 

* SCG = Soil Cleanup Goals for Florida (Florida Department of Environmental Protection memorandum September 29, 1995). 
Leachability-based SCGs are not applicable for most metals (except aluminum) because groundwater standards for the specific analyte were not exceeded. 

3 RBC = Risk-Based Concentration Table, USEPA Region III, May, 1996, R.L. Smith. RBC for chromium is based on chromium VI. RBC for lead is 

not available, value is Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites (OSWER directive 9355-4-12). For essential 

nutrients (calcium, magnesium) screening values were derived based on recommended daily allowances (RDAs). 
RBC for alpha and gamma-chlordane are based on chlordane. 

n = noncarcinogenic pathway 
c = carcinogenic pathway DDD = dichlorodiphenyldichloroethane. 

feet bls = feet below land surface DDE = dichlorodiphenyldichloroethene. 

ugnCg = micrograms per kilogram. DDT = dichlorodiphenyltrichloroethane. 

mg/kg = milIigrams per kilogram. 
NA = not applicable 
NC = not calculated 

All inorganics results expressed in milligrams per kilogram (mgkg) soil dry weight; organics in micrograms per kilogram (us/kg) soil dry weight. 
B = Reported concentration is between the instrument detection limit (IDL) and Contract Required Detection Limit (CRDL). 

J = Reported concentration is an estimated quantity. 
Blank cell in sample results indicate that the analyte or compound has not been detected at the reporting limit. 

Bold/shaded values indicate exceedance of regulatory guidance and background. 

Page 3 of 3 
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TABLE E-2 

SUMMARY OF POSITIVE DETECTIONS IN GROUNDWATER 



Table E-2. Summary of Positive Detections in Groundwater, TCL Organics and TAL lnorganics 

Study Area 44 

Naval Training Center 
Orlando. FL 

I 1 Background ’ 1 Primary RBC* for Tap 
Identifier Screening FDEPG FEDMCL Water 44GOOlOl 44GOO201 44GOO301 44600301 D 

Lab-ID 
44GOO401 44GOO501 

G8861003 G8861006 G8861004 G8861005 
Sampling Date 

G8875004 G8875003 
5-Dee-95 5-Dee-95 5-Dee-95 5-Dee-95 

Inorganics, w/L 
6-Dee-95 6-Dee-95 

I I I I 
4.067, r 2oos3 I ND, , Aluminum .- -’ ,---I.. , Arsenic 5 50 4 It/n ) 6.418 1 2.416 1 I I 

50 
I 1 ,“L 

0.045/l 1 
I -7u.d 

Barium 31.4 
2,000 

5 
2,000 2600ln I 757lR 1 19418 t 4.8/B t 491R 1 

2.218 1 
-I--- .. --.- I ..- - 17GlR I 

Beryllium 45 
.-.- I 10.8 B 

4 0.016 c 0.63 B 
1 36,830j j 
I 

NL, , -l ND 1 ,ooo,ooo 25200 13300 77600 
781 I 

76100 
Inn15 I ,*n 9 

63000 
4°F. 10 

72600 
94 ? IChromium 

Copper 
f I I 

-- I “I 

5.41 ) 1,000)3 1 1,30( 
I IO” LI .L 
I8 1,500 n 

300 3 ND 11,000 n 764 

15 5 15 " 15 

ND ND 118Rn7 I 1 RW 
50 3 ND 

llron I 1.227 1 
Lead 4 
Magnesium 4,560 
Manganese 17 

I - 1 

Mercury 0.12 
Potassium 5,400 
Sodium 18,222 
Vanadium 20.6 

i 4 5,c-- I, 7.L Y .-.- - ..” I V.” Y .JP L.J D 

75 7 0.044 c 0.3 J 
4200 4 ND 1900 n R R R R 6J 

0.6 7 
R 

ND 0.17 c 0.5 J J 

700 4 

;.:::::::::::::::::::::::: .:~~~~~~:‘:“:‘:‘:jjq .*. 
ND 1,000 n 0.5 J 0.2 J 0.2 J 

lOOI 6 5/t 100 0.15 c 2 3 0.4 J 0.3 J 
100,” I ND 1,600 n 0.4 J 

3” 5 1.1 c 0.3 J 
35 5 1.6 c 0.3 J 

30 4 ND 73 n 10 J 
ND ND ND 
35 4 

2.1 
ND 180 n 

6" 
IJ 

ND 4.8 c 2J 
1404 ND 730 n 

I5 
2J 

1 0.56 c ~~~~~~:.s~:~ 

Zinc 

Volatile Organics, ug/L 

1 ,I-Dichloroethene 
2-Butanone 
Bromodichloromethane 

Carbon disulfide 
Chloroform 
Styrene 

Tetrachloroethene 
Trichloroethene 
Semivolatile Organics, ug/L 

2,4-Dinitrophenol 
4,6-Dinkro-2-me!hy!pheno! 

4-Methylphenol 
bis(2-Ethylhexyl)phthalate 

Di-n-octylphthalate 
Pentachlorophenol 

Page 1 of 3 
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Table E-2. Summary of Positive Detections in Groundwater, TCL Organics and TAL lnorganics 
Study Area 44 

Naval Training Center 
Orlando, FL 

Background ’ 
Identifier Screening 

Lab-ID 
Sampling Date 

FDEPG 
Primary RBC’ for Tap 

FEDMCL Water 44GOO601 
G8875002 
6-Dee-95 

I 

44G00701 
G8875005 
6-Dee-95 

I 

44GOO801 
G8861007 
5-Dee-95 

I 
Inorganics, uglL 

4rsenic 

Lead 

Magnesium 

131- ( 131 ( 

4,5601 ( 
.- . .^ 

Sodium 
Vanadium 
Zinc 

18,222 16C 

20.6 

4 5,000/3 1 h 

ND 260 n 
ID 11,000 n 8.5 B 4.9 B 

I I I I I 

I 
Ibisf2-Ethvlhexvl)phthalate I 

. , _I. IDi-n-octvlohthalate , . I 
Pentachlorophenol 

DI 1 180 n 

I I 
b 

61’ I . .- NUI I 4.8 c 2J 

I I ld 1 ‘41’ I N “DI ) 730 n 
II” 1 I) 1 0.56 c 

nl I 73ln I I I I I I I 

-\ 
\ 

J 



Table E-2. Summary of Positive Detections in Groundwater, TCL Organics and TAL lnorganics 
Study Area 44 

Naval Training Center 
Orlando, FL 

INOTES: 

’ Groundwater background screening value is twice the average of detected concentrations for inorganic analytes. 

* RBC = Risk-Based Concentration Table, USEPA Region III, May 1996, R.L. Smith. RBC for chromium is based on chromium VI. RBC for lead is 

not available, value is treatment technology action limit for lead in drinking water distribution system identified in Drinking Water Standards and Health Advisories (USEPA, 1995). For essential 

nutrients (calcium, magnesium, potassium, and sodium) screening values were derived based on recommended daily allowances (RDAs). 

3 Secondary Standard. 

4 Systemic Toxicant 

’ Primary Standard 

6 Organoleptic 

’ Carcinogen 

‘Value is preliminary action level. 

9 Value shown is for total chromium compounds. 

lo Value shown is for Chromium VI. Value for Chromium III is 37,000 n. 

l1 Treatment technique requirement. Value shown is the action level, to be measured at the tap. Value shown is the value to recommend as a preliminary cleanup goal. 

n = noncarcinogenic effects. 

c = carcinogenic effects. 

ND = Not determined. 

NA = Not analyzed. 

ID = identifier. 

USEPA = U.S. Environmental Protection Agency. 

FDEPG = Florida Department of Environmental Protection, Groundwater Guidance Concentrations, June 1994. 

FEDMCL= Federal Maximum Contaminant Levels, Primary Drinking Water Regulations and Health Advisories, October 1996. 

B = Reported concentration is between the instrument detection limit (IDL) and the contract required detection limit (CRDL). 

.I = Reported concentration is an estimated quantity. 

R = Rejected concentration due to significant QA/QC problems. 

G = unfiltered water sample. 

H = filtered water sample. 

ug/I = micrograms per liter. 

mg/l = miligrams per liter. 

Bold/shaded numbers indicate exceedanci of groundwater guidance and background. 

Blank space indicates analyte/compound was not detected at the reporting limit. 
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APPENDIX F 

! SUMMARY OF LABORATORY ANALYTICAL RESULTS 
SOIL AND GROUNDWATER SAMPLES 

STUDY AREA 44 

F-l: Summary of Subsurface Soil Analytical Results 
F-2: Summary of Groundwater Analytical Results 



TABLE F-l 

SUMMARY OF SOIL ANALYTICAL RESULTS 
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Appendix F 

Table F-l. Summary of Subsurface Soil Analytical Results 
Study Area 44 

Naval Training Center 
Orlando, FL 

I I I I I 
201 1 44B00401 1 448004OlD 1 44800501 44800601 
f-n? 1 G879i=i006 1 G8796007 1 G8796005 ’ ~~‘Qm-u-tA 1 f 

I ~--~ ~~ I 
““I ““““7 , 28796002 G8796003 _-. ---__ 

Sampling Date 1 --. 1 l/16/95 . ---- 1 1 l/20/95 ) 11120/95 1 11 I20195 ( 1 II20195 ) 1 l/20/95 11 I20195 
Cf hits 1 in-17 I R-6 I 3-4 I 2-3 I a-4n I x4n R-in 

I --- - --- - 
-4anlll I 

I 
--- - --- - 

I mnlli I 1 

I --- - --- - 

L-“,,,“,“~,,rt‘“, I --- - _-- - 
n .“-.L.,I-^-LLL^i....^ ?Edll I wnlii I 

.-- - -t”V,” , ““V Y 

3801U 1 4oolu ’ dnnlli I ?cllllli I RFmlll 

4,6-Dinitro-2-methylphenol 
4-Bromophenyl-phenylether 
4-Chloro3-methylphenol 
LPhlnrnrrniline 
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Table F-l. Summary of Subsurface Soil Analytical Results 

Study Area 44 

Naval Training Center 
Orlando, FL 



Appendix F 

Table F-l. Summary of Subsurface Soil Analytical Results 
Study Area 44 

Naval Training Center 
Orlando, FL 

Sample ID 44B00201 44800401 44800401 D 44800501 1 44800601 1 44800701 ( 44800801 1 
I ah 101 GR773003 1 G8796006 1 G8796007 1 G8796004 G8796002 G8796003 ---.- --..---- G8796005 

Sampling Date 11 /I 6195 11/20/95 11 I20195 11 i20/95 1 l/20/95 11 I20195 11 I20195 
Ft bls IO-12 3-4 3-4 2-3 8-10 8-10 8-10 

Pesticides/P-- ‘. CBS, UglKg I 
1 
I I 

I 
I I 

I 
I I 

I 
I I 

I 
I I 

I 
I I 

4,4’-DDD 3.61U 1 3.7lu I 3.71u I 121 1 3.9/U ( 3.81U 1 3.8 U 
A A’J-lnF I 36lU I 3.7lu I 3.7lu I 5.61 1 3.91U 1 3.8)U 1 3.8 U 

I 
-._ - 

I- I I I 

1.7/J ( 317[u 1 3.7[u ( 4u 1 3.9/u ( 3.8(U ( 1.8/J 
I 1 9111 I 1 QIU 1 1.9/U 1 2 U 2u 2u 2u ..- - ..- - 

alpha-BHC 1.9 UJ 1.9 UJ Ii UJ 2 UJ 2 UJ 2 UJ 2 UJ 
alpha-Chlordane 1.9 u 1.9 U 1.9 U 3.9 2u 2u 2u 
Amrlnr-l ni 6 36 U 37 u 37 u 40 u 39 U 38 U 38 U 

9U 77 u 
, ..-.,.-. . -. - 

Aroclor-1221 
I 1 I I I 

f&J I 76(U 1 76/U ( 81[U ( 8O(U 1 71 
Amrlnr-1317 I 3tilu I 37lu I 371u I 40/u I 391U 1 381U 1 38 U 

39)U ) 381U 1 38 U 
u I 391U 1 381U 1 38 U 

I 11”“1”. . -“w -. - 

Aroclor-1242 36 U 37 u 37 u 4ou 1 
Aroclor-1248 36 U 37 u 37 u 40 
Aroclor-1254 36 U 37 u 37 u 40U 391U 1 

36 U 37 u 37 u 40U 
1.9 U 1.9 U 1.9 u 2u 

38)U 1 
391u I 38/U 1 38(U 

IE 

-..-_-- . 
Endosulfan II 
Fndosulfan sulfate 
,,idrin 
Fnrlrin akbhvria 

3.6 U 
3.6 U 
3.6 U 
3.6 U -..-.... -.--..,-- I 

tn.-bin Cs,,lnc, 
LI IUIII I RCLVIIS 

gamma-BHC (Lindane) 
gamma-Chlnrdane 
us 

I 
-.- - 

1.9p 
1.9lu I l.QlU I 

_. . . . - 

- - - - - 
I 

, ,eptachlor 1.9 u 1.9 u 1.9 u 21 
ueptachlor epoxide 1.9 U 1.9 U 1.9 u 
. ..ethoxychlor 19 u 19 U 19 U 2o)u 1 
Tnvanhon., 190 u 190 U 190 U 

1.9/U I 4.81 ‘2 u 2u 2u 
,U 2u 2u 2u 

2lu 2u 2u 2u - 
2 ou 20 u 

I 
I i 

200/u 1 200/u 1 200 u 200 u 
I I I I 

. ..-. =” . ..--. . ..=...= t I ! 
Al,,min,,m I AF;lI 1 1411 I 13316 I 2001 I 

I 3 

18.3 B 543 17.1 B 
I I 

71u 1 6.9 u 6.8 u 6.7 U I I 
0.41 u 0.83 U 1.3 u 0.61 [U 1 0.61 IU ) 0.58/U ) 
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Appendix F 

Table F-l. Summary of Subsurface Soil Analytical Results 
Study Area 44 

Naval Training Center 
Orlando, FL 

Barium 

Sample ID 44800201 44800401 44600401 D 44800501 44BOO601 44800701 44BOO801 
Lab ID G8772003 G8796006 G8796007 G8796005 G8796004 G8796002 G8796003 

Sampling Date 11 II 6195 11/20/95 11 I20195 I 1 I20195 11 I20195 11 I20195 11 I20195 

Ft bls IO-12 3-4 3-4 2-3 8-10 8-10 8-10 
0.131UJ 0.41J 0.32/J 1.1 IJ 0.261J 1.1 IJ 0.21 1 J 

Cobalt 
Copper E 
iron 87.9 J 10.1 u 10.4 u 48.9 J 256 J L.. Y ““.L u 
Lead 0.43 u 0.34 u 0.26 U 2 0.52 u 2.51 1 0.38/U 
Maanesium 4u 4.2 U 4.2 U 46.2 B 4.3 u 5.318 1 4.2lU 

I 

Manganese 0.5 J 0.21 UJ 0.21 UJ 1.6 B 28 0.51 J 0.54 J 
Mercury 0.01 B 0.01 u 0.01 u 0.03 B 0.01 u 0.02 B 0.01 u 
Nickel 2.2 u 2.4 U 2.3 U 2.5 u 2.4 U 2.4 U 2.3 U 
Potassium 134 u 140 u 140 u 147 u 144u 143 u 140 u 

ISelenium 0.241U 1 0.25tU 1 0.25lU I 0.261UJ 1 0.261U 1 0.261U 1 0.25m 
Silver 0.64 UJ 0.67 UJ 0.67 UJ 0.7 UJ 0.69 UJ 0.68 UJ 0.67 UJ 
Sodium 3u 5.6 U 3.1 u 8.6 u 7.1 u 5.9 u 5.4 u 
Thallium 0.48 UJ 0.5 UJ 0.5 UJ 0.52 UJ 0.51 UJ 0.51 UJ 0.5 UJ 
Vanadium 1.1 u 0.65 U 0.64 U 1.2 u 0.66 u 0.66 u 0.98 U 
Zinc 0.33 u 0.48 U 0.35 u 1.8 U 0.58 U 0.43 u 0.66 u 

Page 5 of 5 
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Table F-2. Summary of Groundwater Analytical Results 
Study Area 44 

Naval Training Center 
Orlando, FL 

Sample ID 44GOOlOl 44GOO201 44600301 44000301 D 44600401 44GOO501 44600601 44600701 44G00801 44600901 44GOlOOl 44GOlOOl 
Lab ID G8861003 G8861006 G8861004 G8861005 G8875004 G8875003 G8875002 G8875005 G8861007 MB542002 MB542003 MB54200, 

Sampling Date 1215195 12/5/95 1215195 12l5195 1216195 12i6l95 1216195 1 Z6/95 1215195 816196 816196 816196 
Volatile organics, ug/L I 
1 ,I ,I-Trichloroethane IIU l/U IIU IllJ IIU IIU IIU 1 lu IIU IIU IIU 

I 
ilu 

I , , , , ,- , 

1 ,I ,2,2-Tetrachloroethane IU IU IU IU IU IU IU IU IU IU IU 1lJ 
1 ,I ,2-Trichloroethane IU IU IU IU IU IU IU IU IU IU IU IU 
1 .I -Dichloroethane .- ~..-- ~~~---- I 1 II I I 

I 0.G I 
1 II I I 
ii I 

1 11 I I 1 II I I 1 II I I 1 II I I 
itit -1 '-1 '- 

IU IU IU IU IU IU 
1 ,I-Dichloroethene I I 

IIU I IIU I 
I I 1 Iu 

IIU I 
I- I IIU I- I IILI I I- I IU IU IU IU IU IU 

1,2-Dibromo-3-chloropropane IIU I 1lu I IIU I 
I I 

IU 
I I 

1U IU 1u IU IU 
1,2-Dibromoethane III-I I I I IIU I I- , 1Iu I 1- I IILJ I I , 
1 ,ZDichlorobenzene IIU I 1Iu I IIU I 

1 
ii I 

IIU I I I IILJ I I I 1111 I I 1 
ilil ‘-1 .- 

IIU I IIU IU IU 1 u- 
I I 

IIU 
1 , 

IIU I 
I 

,- , 
1Iu I IIU IU IU IU 

IIU I II l/k1 1 I I 1111 I 
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Appendix F 

Table F-2. Summary of Groundwater Analytical Results 
Study Area 44 

Naval Training Center 
Orlando, FL 
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Appendix F 

Table F-2. Summary of Groundwater Analytical Results 
Study Area 44 x 

Naval Training Center 
Orlando, FL 
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.-. . 
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Appendix F 

Table F-2. Summary of Groundwater Analytical Results 
Study Area 44 

Naval Training Center 
Orlando, FL 
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Appendix F 

Table F-2. Summary of Groundwater Analytical Results 

’ Study Area 44 

Naval Training Center 
Orlando, FL 
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Notes for Analytical Results Tables 
Study Area 44 

Naval Training Center, Orlando 
Orlando Florida 

NA= Identified parameter not analyzed. 
Sample ID = Sample Identifier 
Lab ID = Laboratory identifier 

Units: 

t-xi/kg 
WM 
mglL 
ug/L 

UJ 

R 

milligram per kilogram 
microgram per kilogram 
milligram per liter 
microgram per liter 

The following standard validation qualifiers have the following definitions: 

The analyte/compound was analyzed for but was not detected above the reported sample quantitation limit 
The number preceding the U qualifier is the reported sample quantitation limit. 
The analytelcompound was positively identified and the associated numerical value is an estimated concentration 
of the analyte/compound in the sample. 
The inorganic analyte was positively identified and the associated numerical value is an estimated concentration 
because the detection was below the contract required detection limit (CRDL) and above the instrument detection 
limit. 

The analyte/compound was not detected above the reported sample quantitation limit. 
The reported quantitation limit, however, is approximate and may or may not represent the actual limit of 
quantiiation necessary to accurately measure the analyte/compound in the sample. 
The sample results are rejected during data validation because of serious deficiencies in meeting quality control 
criteria. 
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APPENDIX G 

TEST-PITTING INVESTIGATION 
ALLEGED SILK SCREENING DISPOSAL AREA 

STUDY AREA 44 



MEMORANDUM OF TEST-PITTING INVESTIGATION ALLEGED SILK SCREENING 
DISPOSAL AREA 
STuDYAREA 

Date: September 11, 1996 

From: Marc Hawes 

To: John Kaiser, Rick Allen 

Subject: Test Pitting Activities on September 6, 1996 at Study Area 44 

Following review of the results of geophysical surveys conducted during the screening investigations at 
Study Area 44, ABB-ES recommended, and the Orlando Partnering Team concurred, that the source for 
several anomalies needed to be identified. 

On September 6, 1996, ABB-ES employed the services of Groundwater Protection, Inc. to excavate small 
test pits in the areas of two geophysical anomalies at Study Area 44 to assist in their identification. The 
Groundwater Protection crew consisted of a certified backhoe operator, Kevin Pelkey, and a helper, 
Robert Detweiler. The backhoe that Mr. Pelkey operated was a John Deere 310D backhoe. 

A decontamination pad was built for decontaminating the backhoe and investigative derived waste (IDW) 
was contained in X-gallon drums (photographs 1 and 2). All personnel on site were 40-hour O!SHA 29 
CFR 1910.210-certified and were given a health and safety briefing by ABB-ES. At eachlocation, the 
backhoe operator was instructed to remove 6 inches of soil at a time (photograph 3). Each buck of soil 
was analyzed for volatile organic vapors with a flame ionization detector and the results were rlecorded 
in a logbook (Photograph 4). 

At Study Area 44, two anomalies were investigated between Building 2720 and 2723 at the Naval 
Training Center, Orlando, Orange County, Florida. Figure 1 shows the locations of the two anomalies. 
The area was cordoned off with caution tape to form the exclusion zone. 

The first anomaly, 44TP1, was located approximately four feet from the southwest corner of the existing 
basketball court and six feet south of monitoring well OLD-44-07A (Figure 1). A concrete pad was 
located one foot below land surface. The pad was approximately 18 inches wide by 8 inches thick. The 
length of the concrete pad was not determined. The size of the excavation was approximately eight feet 
wide by ten feet long by one foot deep (Photograph 5). No volatile organic vapors were detected and 
the anomaly was identified as non-hazardous. The test pit was backfilled with the original soil 
(Photograph 6). 

The second anomaly, 44TP2, was located approximately ten feet southeast of monitoring well OLD-44- 
08A and 22 feet south of the basketball court (Figure 1). Within the first six inches of trenching, a three 
foot metal pipe, 2-inches in diameter was unearthed (Photograph 7). The excavation continued and a 
concrete was found at one foot bls, resembling the concrete pad found at 44TPl. The length of the pad 
was not determined. The size of the excavation was approximately five feet by five feet by one foot deep 
(Photograph 8). No volatile organic vapors were detected by the FID and the anomalies were identified 
as non-hazardous. The test pit was backfilled with the original soil. The metal pipe was removed from 
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the test pit, set aside and reported to the NTC, Orlando Environmental Coordinator at the Public Works 
Office. 
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Photograph # 1: Backhoe being decontaminated. 

Photograph # 2: 55-gallon drum for IDW storage. 



Photograph # 3: Backhoe taking 6-inch buckets of soil at a time. 

,,, .<.). * . . :.-a 
Photograph # 4: Monitoring’each bucket for volatile organic vapors with a flame-ionization 
detector and recording any readings. 



Photograph # 5: Excavation 44TPl facing North. 

Photograph # 6: Escavation 44TPl backfilled with original soil. 



Photograph # 7: Metal pipe found at 44TP2. 

Photograph # 8: Concrete pad found at 44TP2. 
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